Multiple Case Studies On Presenter First: TDD for Both Stand-alone GUI-based application And Eclipse Plug-in Development

Li Le 51151499 le.li2@mail.dcu.ie
&  Li Meng 51151073 meng.li2@mail.dcu.ie
Abstract 

Test-driven development is the core software development practice of Extreme programming aiming to deliver software product that user wants with high quality in this fast ever-requirements-changing world. To do test-driven development for applications with graphical user interfaces is more challenging. It demands the customized TDD process, techniques and tools that can be applied to GUI-based applications in general and which can be proved to work. We did a couple of case studies on using presenter first TDD to develop GUI-based applications. The first case study we did was to develop an eclipse SWT stand-alone log in application using presenter first TDD. The second case study we did was to take the eclipse SWT stand-alone log in application that we developed in the first case study and transform it into a plug-in integrated into the eclipse workbench. This paper first summarized the customized presenter first TDD process, various testing approaches, eclipse plug-in architecture model and plug-in development life cycle that we used to develop GUI-based applications demonstrated in the case studies we did. Then we illustrated how to apply those process and techniques to develop our eclipse junit test run recorder plug-in which is used to display a list of junit test runs’ results over time since user has started eclipse. Through all the case studies we did and the experience we had to develop this plug-in it can be proved that presenter first TDD is an excellent software development method used to develop both Stand-alone GUI-based application and Eclipse Plug-ins.

1. Model-view-presenter as the GUI-based application development framework

1.1 Motivations for applying model-presenter-view pattern

Essentially there are two components that we need to identify in the architecture model for GUI-based application, namely view and model. The following is the responsibilities that view takes. 

· It builds and renders the UI widgets that are presented on the UI screen

· It registers various event listeners with the UI widgets and by doing that it allows itself to receive and detect user events

· In response to user events detected it also has to handle the event fired on a control.  

Including all the responsibilities listed above in a view class will be manageable for a GUI-based application, if it only has a few controls on a UI and few user events it needs to detect and handle. However, as the GUI-based application gets more complex in terms of number of functionalities we add to the application and in terms of sophisticated interactions that users want to have with the controls on the UI, the view alone can not deal with all the responsibilities mentioned above without making its class design over-complex and which in turn make the code implementing the view difficult to understand and maintain. 

1.2 Model-view-presenter architecture pattern explained
[1] “The heart of Model View Presenter is to pull all the behaviour of the presentation out of view and place it in a separate presenter class.” More precisely we want to pull part of the responsibilities, which solely deal with handling user events fired on the UI controls out of the view, and place them into a separate “presenter” class. Introducing the additional presenter class, which plays the role of the coordinator between view and model, incurs the following changes and constraints that are placed on the view and model. What the view does now is simply to 

· Build and display the controls on the user interface

· Setting/getting user inputs for /from the appropriate controls

· Receiving the events users fired on controls and immediately delegating those events waiting for handling from the view to the presenter. In this way it is strictly enforced that the only way that we allow view “talk” to model is through the supervision and coordination of the presenter.

[2] “The resulting view will by very dumb - little more than a holder for the GUI controls themselves”. Developing such a view also has the implication that writing a unit test for view would be very straightforward. There are two main view behaviours that we need to test and verify. 

· One is to verify whether user inputs are what we expected and whether it conforms to the input specification in terms of its formats and etc. 

· The other is to verify whether view will correctly update its visual contents displayed on the controls in response to the state changes on the model triggered by the handling of user events fired on the controls.

As far as the model concerned there is no changes on the way in which model is developed regardless whether we want to introduce a presenter or not. 

1.3 View-model-interaction pattern

What the presenter does in terms of the role it played as a coordinator between view and model exhibits the behaviour pattern, which we name it view-model-interaction pattern. The logic we found in this pattern is described as follows.

· It gets and verifies the user inputs from the current view 

· On the successful completion of user inputs verification, it delegates processing of the application logic to the model and as the result of that the state of the model will normally be changed and updated

· In response to the model state changes, the state of the view in terms of the visual contents of the controls has to be changed and updated accordingly. The trick that allows us to just do that is to incorporate observer pattern into the presenter.

1.4 Incorporating observer pattern in presenter
[3] “The key objects in this pattern are subject and observer. A subject may have any number of dependent observers. All observers are notified whenever the subject undergoes a change in state. In response, each observer will query the subject to synchronize its state with the subject's state.”
Including the observer pattern in the presenter creates another role that presenter needs to play, which we call it model-change-notification role. The responsibilities that the presenter has within this role include

· Attach/detach any number of observers which are independent of each other to/from the observable model

· In response to state changes on the model, it notifies all the observers attached to the observable model about the model state change

Doing this way [4] “instead of having the presenter update the view, the view draws its information directly from the model”. [5] “View now needs to have the logic to update itself from the model”. The observer pattern provides such logic. The observer interface and the abstract observable class that the user-defined classes can extend from are made available to us in the java util package. It is the excellent reusable framework that we can use to develop our own observer-enabled GUI. 

2. Presenter-First TDD development process for GUI-based application

The view-presenter-model architecture pattern that we described forms the framework around which the customized test-driven development process can be proposed and applied to GUI-based applications in general. 

2.1 Test-Driven development introduction

Test-Driven development is the core software development practice of Extreme programming. In essence developers [6] “drive development with automated tests, a style of development called “Test-Drive Development” (TDD for short)”. In Test-Driven Development, you:

• Write a failing test first which makes the unit testing status bar turn red

• Write the simplest and crudest code to pass the test to make the bar go green

• Apply appropriate refactoring techniques to improve the design by mainly removing the code duplication while keeping the testing status bar remain green

This is the famous Red-> Green-> Refactor TDD micro development cycle that we follow to develop high quality software that works.
2.2 Presenter first TDD process

Inspired and enlightened by the [7] presenter first TDD process for large, complex Applications with Graphical User Interfaces proposed by Michael Marsiglia, Brian Harleton and Carl Erickson, we explored and elaborated it further and proposed the following customized presenter first TDD process that we applied to develop 3 GUI applications for which we did our case studies.

1. For each feature identified and analyzed on the prioritized user story, we write a test for the presenter using interaction-based testing approach with mock objects

1.1 Do for each test 

1.1.1 Set up the test fixture by 

1.1.1.1 Creating test mock objects implementing the current view and model interfaces

1.1.1.2 Creating a stub presenter object that takes a mock model and a mock view in its constructor

1.1.1.3 Defining call expectations that view has to register all its associated event listeners

1.1.2 Use Need driven development to re-discover and refactor required view and model interfaces by declaring call expectations on the model and view in terms of their interactions and services required by the presenter

1.1.3 Execute the test by simulating the event fired on the control to verify correct interactions we expected from view and model

1.1.4 Write the production code driven by the test, by organizing and sequencing the method calls presenter expected from the test in 1.1.2, to make test pass 

1.1.5 Use the appropriate techniques of refactoring to remove code duplication to improve code design and understandability.

2. Write a unit test to drive the development of model class which implements interface discovered in phase 1 

2.1 Do for each test in the case of state-based testing used

2.1.1 Set up test fixture required to ensure that the preconditions before exercising the functionality under testing hold true. It primarily includes creating primary object(the model)  under unit testing and also a set of secondary objects with which the primary object is collaborating and from which the primary object requires external services

2.1.2 Execute a piece of functionality/user story feature under testing

2.1.3 Make assertions on the state of the model and also the states of the secondary objects that the test is interested in to verify that the post-conditions after

Exercising the functionality under testing still hold true

2.1.4 Write the production code to pass the test

2.1.5 Apply refactoring on both test code and production code to achieve better design

2.2 
Do for each test in the case of interaction-based testing used

2.2.1 Set up test fixture required to ensure that the preconditions before exercising the functionality under testing hold true. It primarily includes creating primary object(the model)  under unit testing and also a set of secondary test mock objects with which the primary object is collaborating and from which the primary object requires external services

2.2.2 Use Need driven development to re-discover and refactor required interfaces of those secondary objects by declaring call expectations on them in terms of interactions between primary object and secondary objects and external services required from the secondary objects.

2.2.3 Execute a piece of functionality the model has 

2.2.4     Make assertions on the state of the model as before but this time instead of making assertions on the states of the secondary objects as we did in the state-based testing, we verify the mocks to check that they were called according to their call expectations
2.2.5 Write the production code by structuring the method calls model expected from its secondary objects declared in 2.2.2 to pass the test

2.2.6 Apply refactoring on both test code and production code to achieve better design

3. Solely using state-based testing approach to write each test corresponding to the test written for the presenter to drive the development of view class which implements the view interface discovered in phase 1

3.1 Do for each test

3.1.1 Set up text fixture by

3.1.1.1 Creating stub view object 

3.1.1.2 Creating model instance from the model class that we have unit tested in phase 2

3.1.1.3 Creating a presenter object instance from the presenter class that has been unit tested in phase 1, which takes the view object created and model object created in its constructor

3.1.2 Simulate user inputs on the view by setting the text entered on the target controls

3.1.3 Simulate firing the user event by notifying the appropriate event listeners registered with target controls

3.1.4 Make assertions on the state of view in terms of the visual contents of the controls which has been changed and updated accordingly in response to the model state changes
3.1.5 Write the production code for the view to pass the test

3.1.6 Apply refactoring on both test code and production code to achieve better design

3.  State-based testing Vs Interaction-based Testing

We have choices to either write tests with interaction-based approach using mock objects or with the state-based approach to testing. So which one should we prefer? The answer to this we think really depends on the situations in which, which testing approach that we can make most of it. 

3.1 Interaction-based testing with mock objects

In the dominating paradigm of object-oriented programming no object can be working on its own. As described by Beck and Cunningham [8], “no object is an island. … All objects stand in relationship to others, on whom they rely for services and control”.  It must in one way or another collaborate with other objects, we call them its [9] “immediate neighbour” or secondary objects, from which the primary object can require external services to work as a whole to make a piece of functionality work. We call the object under unit testing the primary object. Primary objects may have a collection of secondary objects. The terms primary and secondary objects were first introduced by [10] Martin Fowler in its excellent article titled Mocks aren’t Stubs. The following is the list of cases and situations in which that using interaction-based testing with mock objects is appealing to us.

· Unit testing is a fundamental practice in Extreme Programming [Beck 1999], [11] “ but most nontrivial

code is difficult to test in isolation.” Using mocks to simulate its real secondary objects makes unit testing primary object in isolation really easy and cheap. Based on the assumption that secondary objects will behave correctly as the primary object expected in the interaction-based testing, the only root of the cause of test failure will be in somewhere within the primary object under unit testing. In contrast with state-based testing, the correct behaviour of primary object as expected in the test will be dependent on correct behaviour of those secondary objects in run time. Without any certainty on that it’s difficult to locate where the root cause of the test failure is. 

· It is often the case that the real implementation of a secondary object does not exist or is unavailable at the time we want to write a unit test for its primary object. Using mocks will not only allow us to go ahead with writing tests without any negative side effect on the primary object. But also it will help us to discover the required interactions/collaborations among primary and secondary objects in terms of external services required from secondary objects defined in their interfaces. The case studies [15] we did for writing the test for presenter is an excellent example to demonstrate this point.

· 1. The real object is difficult to set up. 2. The real object has behavior that is hard to trigger (for example, a network error). 3. The real object is slow. 4. The real object has (or is) a user interface. These four reasons why we prefer using mocks were listed in [12] Tim Mackinnon, Steve Freeman, and Philip Craig’s paper. Even though the real secondary objects which the primary object requires to collaborate with are available, sometimes it’s more desirable, economic and practical to use the mock one for the solely interest of unit testing primary object in isolation. For example, for the sole purpose of unit testing an account transaction processing class, whose responsibility is to deposit, take and transfer money to/from an account. It would be adequate to mock the bank database manager class, which is in charge of setting up, connecting to the database, querying and updating bank account data from the database. It would incur a lot of unnecessary overhead if we use the real database manager object rather than the mock one in the test.

3.2 State-based approach to testing

There are situations in which using state-based testing has advantages that interaction-based testing fails to offer. What distinguishes state-based testing from interaction-based testing is the ways in which they treat and test secondary objects. With interaction-based testing it uses mocks for all the secondary objects and by verifying that call expectations from the mocks are indeed invoked, the behaviour that we want to test on the primary object is emphasized on the correct and expected interactions and collaborations between secondary objects and the primary object itself.

 In contrast in state-based testing we use real secondary objects in the test and by assuring assertions on the states of both secondary and primary objects are as expected it implicitly also assured that correct and expected interactions and collaborations among secondary and primary objects achieved in the test. [13] “In essence state-based tests are not just unit tests, but also mini-integration tests. With state-based testing we can easily catch errors that secondary objects might have resulted from this mini-integration, which may not be easily sufficed from the unit test in isolation with interaction-based testing. ”

3.3 Need Driven Development

The concept of Need-Driven Development was first introduced by Steve Freeman, Nat Pryce, Tim Mackinnon, Joe Walnes. [14] “TDD with Mock Objects guides interface design by the services that an object requires, not just those it provides. It is the result of adopting Need-Driven development”. Our Need-Driven development in actions was described in detail in the first case study [15] we did for this masters practicum.
4. Eclipse plug-in architecture model

A plug-in is a smallest functional unit that can be integrated into eclipse platform. Simply put, everything in eclipse is a plug-in. The eclipse is an extensible platform composed of large number of plug-ins with diverse functionalities, which provide seamless integrated development environment. The only way one can extend the functionality of the eclipse platform is to develop a customized plug-in and plug it into the platform. Regardless of what functionality that a plug-in can provide and of how easy or complex to develop it, it must conform to and build on top of the eclipse plug-in architecture model illustrated in figure 1 below. 

The terminology that we referenced from the model is as follows

· Extensions

· Dependency

· Extension points

· Host plug-ins

· Extender plug-ins

· Call back objects

· Call back interfaces

· Extension point schema

By understanding what each of them means and does, and their relationships, their roles within the whole model picture we can clearly describe how the architecture works, which is the starting point to proceed to the specific plug-in design stage.

There are at least two participants involved in a plug-in development. One is the extender plug-in, the other is the host plug-in. The extender plug-in plays the role as an extender, which defines extensions that can be plugged into the intended slots, which in eclipse terms are called extension points. The host plug-in plays the role as the host, which provides the extension points that the extender can plug into.

Call back object is just an ordinary plain old java object, which must implement the call back interface defined by the host plug-in. Call back objects provide the way through which the host plug-in can communicate with the extender plug-in. The only way through which the functionality of the extender plug-in can be made available to the host plug-in is to generate user events issued to the host plug-in. Call back object is called in response to a user event detected by the host plug-in. In essence a call back object is a user event handler called by the host plug-in when the users want to use the extended service that the extender plug-in provides from the host plug-in. From a plug-in developer’s point of view, the core work he/she needs to do is to implement the custom call back object to provide extended service/extension that can be plugged into the host plug-in. 

Clearly there is a dependency relationship exists between an extender and a host plug-in. The extender plug-in is dependent on the host plug-in for its call back interface that extender plug-in’s call back object must implement. Apart from that, there is a general dependency exists between any two plug-ins if a dependent plug-in requires the external functions from another plug-in. 

The other obvious relationship existing between an extender plug-in and a host plug-in is the extension relationship. The functionalities of a host plug-in can be extended by adding the additional services that an extender plug-in provides. 

5. Plug-in development life cycle

The plug-in development life cycle that a plug-in developer needs to follow is summarized as follows.

· Design

· Development

· Testing

· Deployment

5.1 Plug-in Design

Successfully completing the tasks in the design stage is crucial for the success of the subsequent development stages. The steps we need to follow in the design stage are as follows.

· Think about what kind of contribution that your plug-in will make to the platform

· Initially think about in what way your plug-ins will be integrated into the platform

· Identify the host plug-in that your plug-in extends from

· Identify the extension points that your plug-in extension needs to plug into

· Identify any prerequisite plug-ins that your plug-in is dependent on

· Identify call back objects that your plug-in needs to implement

5.2 Plug-in Development

There are two mandatory end products that plug-in developers must develop during development stage.

· The plug-in manifest plugin.xml file, which semantically describes the extensions that this extender plug-in contributes and the extension points that any other extender plug-ins can plug into. This is the file that eclipse run time uses to instruct itself how to activate this plug-in. This xml file must conform to the XML structure defined in the extension point schema provided by the host plug-in. In the later section of this documentation we will show you that how easy and user-friendly eclipse PDE tool makes to develop such a file.

· Implementation for call back objects identified in the design stage.

       5.3 Testing plug-in

Once you are happy with your plug-in and want to test it, you can launch another workbench instance, the eclipse runtime instance. This instance will contain the same plug-ins as the host instance, but will also have the plug-ins you were working on in the host instance.

      5.4 Deploying plug-in

Once developers make sure that the plug-in meets the requirement specification during the testing stage, this plug-in needs to be published by packaging and exporting it into a form ready for deployment as an eclipse product.
6. Eclipse PDE does Plug-ins
Based on the experience we had in using eclipse PDE to develop our junit test run recorder plug-in, we can say that it is an excellent tool that greatly assists eclipse plug-in developers at every stage of the plug-in development life cycle. 

The most attractive feature it has is that it equips plug-in developers with a form-based plug-in manifest editor, which provides guidance to the developer on what information should be added at each stage of the compilation of this plug-in XML description according to the underlying specific host plug-in extension point schema. 

As a plug-in developer you don’t need to have any knowledge and experience in manually developing this important xml plug-in description, which is considered to be most critical, error-prone and time-consuming task to do during the plug-in development. All you need to do is to fully understand the underlying architecture model developed in the design stage for your specific plug-in and based upon which, to provide the required information describing your plug-in by filling the forms in the manifest editor. The PDE will take care of the rest of it to automatically take the information the plug-in developers provided and generate corresponding plugin.xml file which has been validated to conform to the underlying extension point xml schema specified in the host plug-in extension point documentation. In addition to that, this xml source file will be automatically updated in response to any changes occurred on the manifest editor forms.

The other two useful features that are worth to mention are

· It provides the facility to easily allow plug-in developers to test the plug-in under development by launching another separate eclipse workbench run time instance from within the host eclipse workbench instance.

· Using the export wizard makes building, packaging and deploying your plug-in never been easier.

      7.  Presenter First Test-driven plug-in development process

Presenter first TDD Software process we proposed and applied to develop our own junit testing plug-in is as follows. [17] To see its application in action please refer to the second case study we did on presenter first TDD for plug-in development.

1. Follow the exactly same process and methods we described in the presenter first TDD case study we did to develop presenter, model and view components.

2. Develop extender plug-in call back object on top of the view-presenter-model architecture model. It acts as a plug-in adapter, which brings model, view and presenter together to provide plug-in extension processing logic.

3. Using eclipse PDE manifest editor to generate plug-in manifest xml file in a declarative way

8. Eclipse junit test run recorder plug-in: the example of using presenter first TDD
8.1 Motivation for developing this plug-in

Currently the only UI component that reports unit testing results in eclipse jdt environment is junit view. This view shows you the test run progress and status such as, the famous red bar or green bar to indicate the current test run whether it is a success or failure. In the case of test run failure, it records number of failures/errors and prints the failure traces. It is an excellent test run results UI giving you everything you need to know about the test run results. However the main limitation to the current junit test run results view is that it only reports the tests results for the current test run and forgets results of all previous test runs. Why would we bother with examining the results of all the previous test runs over time? Because it

· Presents the overall picture of the quality of the TDD design.

· Indicates the “rhythm” of the TDD development process.

· From the table of testing results for all previous test runs over time, we can examine and derive the “healthy” or “unhealthy” TDD patterns.

For instance, The TDD regular and “healthy” pattern is like this R G G  | R G G G. It indicates the TDD design went through 2 micro cycles. For the first TDD cycle, it starts with the red bar shown to indicate we have added a new failing test then we have couple of green bars indicating that we applied couple times of refactoring to improve the design while keeping the test passed. With the second red bar shown we start the second TDD cycle. In contrast the “unhealthy” TDD pattern will be like R G G R| R R R. In this pattern it shows that for the first TDD cycle we have a second red bar following two green bars indicating that the refactoring didn’t work since the test failed and production code has been broken. The other tests results parameter that worth to record is the elapsed time since the previous test run started. The TDD micro cycle usually takes 5 minutes maximum, if takes an hour to pass the test, for instance, it indicates the bad quality of the TDD design.

8.2 User story functionality description

We contributed a new view called junit test run results view to the eclipse jdt junit testing plug-in. It displays list of junit test runs over time since user has started eclipse. Each record in the list contains the following attributes

· Green or red icon to indicate current junit test run status. Is it pass or failure ?

· Names of failed tests in case it is a failure

· Number of failed tests 

· Elapsed time in minutes since the previous junit test run started

8.3 How the plug-in was realized?
8.3.1 Applying presenter first TDD process for plug-in development

We applied the TDD development process that we described on the second case study [16] we did to test-driven develop presenter, model and view components in that order. Figure 2 is the UML class diagram describing the relationships between model, view and presenter. Figure 3 is the UML sequence diagram showing how model, view and presenter collaborate together to realize the functionalities described in 8.2.

· Presenter: TestRunRecorderPresenterViewPart.java

There are three roles the test run recorder presenter needs to play. One is to acting as the junit test run listener that allows it to observe JUnit test runs’ events that the recorder are interested in, such as testRunStarted, testFailed and testRunEnded. The second important role it is playing is to acting as the coordinator [17] to coordinate interactions between model and view. The last role it is playing is to act as the call back object/ the plug-in adapter or wrapper identified in plug-in design stage.

· Model: TestRunRecorderModel.java

What the recorder model does is to record, process and update the states of the test runs’ results that recorder are interested in response to the test run events occurred. For instance, when a test failed in the current test run it has to add this failing test to the failing test list and when the current test run ended it has to summarize and record the tests results for this test run and append this test run to the end of the test run list.

· View: TestRunRecorderPanelView.java
What the recorder view does is to build, present test run results UI controls, the test run results table viewer, and display the test results on the eclipse jface table viewer.

      8.3.2 In what way the plug-in will be integrated into the platform?

Figure 4 presents the test run recorder plug-in architecture model describing the relationship between host plug-in and extender plug-in. We contributed a new view called junit test run results view to the eclipse jdt junit testing plug-in. 

· Host plug-in Identification 

Since we are going to add the contributed view to the eclipse workbench and by looking up the extension points reference documentation, Eclipse workbench user interface plug-in, org.eclipse.ui, is the right host plug-in that the contributed plug-in needs to extend from.
· Extension points Identifications

The way we want to extend the functionality of the eclipse workbench is by adding a new view to the user interface, therefore org.eclipse.ui.views is the target extension points that our junit test run results view extension needs to plug into.

· Call back objects Identification

By referencing the org.eclipse.ui.views extension point documentation, we must supply a concrete call back object, which implements org.eclipse.ui.IViewPart. A common practice is to subclass org.eclipse.ui.part.ViewPart in order to inherit the default functionality. For the contributed plug-in this concrete object is the recorder presenter part and will be created and activated by the host plug-in when users open our contributed junit test run results view and make it visible. 
8.3.3 How does the plug-in observe junit test runs?

The JDT JUnit plug-in defines an extension point that allows you to observe JUnit test runs and implement a reporting scheme in your plug-in. This extension point is useful if you are implementing test or build tools that must report the results of automated test runs. 

To observe test runs, you must implement ITestRunListener.  This listener is notified when test runs are started and ended, and as individual tests are started and ended.  Failures are reported individually along with the stack trace at failure time. The recorder presenter part implemented this listener interface and we added the presenter instance to the eclipse JunitCore for accessing JUnit support in eclipse.

9. Lessons learnt

9.1 Writing tests first is all about design

In the case study we did we started developing everything from a test. No tests no production code. We did not have any design up front with us; rather the design is emerged and then evolved through the series of tests that we have written. It indeed requires habits and disciplines to get it right for the first time around. It seems to the TDD beginners that using TDD doubles the development effort and complexity. However from the experiences that we all had, on the contrary, better design and better quality resulted from using TDD proved that in the end it’s all-worthwhile. 

9.2 Selecting right testing approach at right time

Interaction-based testing with mock objects helps us to work out the collaborations required from the secondary objects and as a result to discover the required secondary objects and their external interfaces. It is the best tool to use to evolve our design. For the sole interest of unit testing in isolation it is the right approach to use as well. State-based testing complements the interaction-based testing and it is most suitable and effective to use after we have unit tested all the secondary objects in isolation with respect to the primary objects. With state-based testing we can integrate secondary objects with primary object under testing together to test whether they can collaborate correctly as expected by examining their states against expected. 

9.3 Presenter-first test driven development

Developing presenter first drives the rest of developments forward in the right direction. Developing presenter first forces developers to focus on designing the way in which how view and model should coordinate together to realize user story features right from the start of the development stage. As the consequence of completing design of presenter, the rest of components’ abstract behaviours have been determined as well in their interfaces. Doing this way avoided the tight coupling between concrete view and model with presenter. Especially it gives developers’ freedom to implement different views with different look and feel and yet preserves its abstract behaviours

9.4 Tools essential for plug-in development

Through the eclipse plug-in development case study we did we realized just how important to use the right and powerful tools, like the eclipse PDE and PDE junit to assist and accelerate eclipse plug-in development. With this support and reasonable knowledge of how plug-in works, anyone can be a plug-in developer and anyone can make contributions to the eclipse platform.

9.5 Presenter first TDD drives and improves plug-in design

We have already seen that using presenter first TDD for standalone GUI application is right fit into the GUI plug-in design and development due to the fact that any GUI application can be transformed into a plug-in. The plug-in architecture and implementation can be driven and improved with presenter first TDD.

9.6 Pair programming goes hand in hand with TDD

Pair programming is another practice of extreme programming we have been enforcing ourselves to use in supporting of presenter first Test-driven development to conduct this multiple case studies. This is the main reason why we favoured undertaking this master practicum in pairs. We split the work evenly by letting one person, as the main driver to write the test and when the test is completed we switched role to let the other person be the main driver to write the production code to pass the test. By doing this way it allowed both of us to be familiar with the tests we have written and gave both of us the chance to learn how to write the tests and how to write the code to pass the tests. Writing tests first is not easy through the experience we had we think that pair programming is particularly useful in the stage of writing tests. We found we can write the tests productively by brainstorming and exchanging ideas on how to write the tests between two programmers. 

10. Conclusions

Through all the case studies we did and the experience we had to develop this plug-in, it can be proved that presenter first TDD is an excellent software development method used to develop both Stand-alone GUI-based applications and Eclipse Plug-ins.
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