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CHAPTER 1



Introduction


Spec is a framework in Pharo for describing user interfaces. It allows for the construction of a wide variety of UIs; from small windows with a few buttons up to complex tools like a debugger. Indeed, multiple tools in Pharo are written in Spec, e.g., Iceberg the git manager, Change Sorter, Critics Browser, and the Pharo debugger. An important architectural decision is that Spec supports multiple backends (at the time of writing this book, GTK andMorphic are available).



1.1 Reuse of logic


The fundamental principle behind Spec is the reuse of user interface logic and its visual composition. User interfaces are built by reusing and composing existing user interfaces, and configuring them as needed. This principle starts from the most primitive elements of the UI: widgets such as buttons and labels are in themselves complete UIs that can be reused, configured, and opened in a window. These elements can be combined to formmore complex UIs that again can be reused as part of a bigger UI, and so on. This is somewhat similar to how the different tiles on the cover of this book are combined. Smaller tiles configured with different colors or patterns join to formbigger rectangular shapes that are part of an even bigger floor design.


To allow such reuse, Spec was influenced by VisualWorks’ and Dolphin Smalltalk’s Model View Presenter (MVP) pattern. Spec recognizes the need for a Presenter class. A presenter represents the glue between a domain and widgets as well as the logic of interaction between the widgets composing the application.
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Figure 1-1 Spec supports multiple backends Morphic and GTK3.0.: Here we see GTK.





In Spec 1.0, this role was filled by the class ComposableModel and now, in Spec 2.0, the class is called SpPresenter. A presenter manages the logic UI and the link between widgets and domain objects. Fundamentally, when writing Spec code, developers do not come into contact with UI widgets. Instead, they program a Presenter that holds the UI logic (interactions, layout, ...) and talks to domain objects. When the UI is opened, this presenter instantiates the appropriate widgets. This being said, for developers, this distinction is not apparent and it feels as if the widgets are being programmed directly.


Spec is the standard GUI framework in Pharo and differs from Pharo’s other GUI frameworks such as Morphic. It is restricted in that it only allows one to build user interfaces for applications that have typical GUI widgets such as buttons, lists, etc. It cannot be used as a general drawing framework, but you can integrate a canvas inside a Spec component.


For example, you can embed a Roassal visualization (see Figure 1-2), or you can extend Spec itself with additional native components.


Another example of integration is the NovaStelo project of Prof. E. Ito as shown in Figure 1-3. It shows that Spec can be used for the overall structure of the application and embed specific elements. Figure 1-4 is the screenshot developed from a community member named Walehead.





[image: Figure 1-2 Roassal and Spec integration.]



Figure 1-2 Roassal and Spec integration.






1.2 Spec 2.0


Since Spec 2.0, different widget sets can be used to render your applications. At the time of writing this book, Spec can be rendered using either Morphic or GTK as a backend. Spec 2.0 represents a large iteration over Spec 1.0. Many enhancements have been introduced: the way user interface layouts are expressed, the API has been revisited, newwidgets are supported, and integration with other projects, such as Commander, has been added.


Pharo’s objective is to use Spec to build all its own GUIs. This ensures strong support of Spec over time and improves the standardization of Pharo’s interfaces as well as their portability to new graphical systems. Using Spec 2.0 provides backend independence and logic reuse. This means that a UI written in Spec will be rendered on backends other than GTK and Morphic. As new backends become available, all applications written in Spec will be able to use them.


While this book uses previous Spec documentation as a foundation, the text has been almost completely rewritten to achieve higher quality. It covers recent features. We hope that it will be useful to developers who write UIs in Pharo.
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Figure 1-3 An integration of Morphic Native Widgets and Spec.
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Figure 1-4 A suduko.







Note This book focuses on Pharo 12. Earlier versions of Pharo come equipped with different versions of Spec, whichmay cause some code samples from this book to break. Nevertheless, the fundamental principles of UI development in Spec are the same.






1.3 Code


The code of all the examples in this book is stored at https://github.com/Square-BracketAssociates/CodeOfSpec20Book.


You can load the code by evaluating this code snippet:
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All Spec in One Example










CHAPTER 2



A 10 min small example


We will construct a small but complete user interface. This will allow you to build basic user interfaces.


After completing this chapter youmay read Chapter 7 about the reuse of Spec presenters, which is the key behind the power of Spec. With these two chapters, you should be able to construct Spec user interfaces as intended. You could use the rest of this book as reference material, but nonetheless, we recommend you to at least give a brief look at the other chapters as well.



2.1 A customer satisfaction UI
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Figure 2-1 A screenshot of the customer satisfaction survey UI.





We construct a simple customer satisfaction survey UI, which allows a user to give feedback about a service by clicking on one of three buttons. This feedback should be recorded and processed, but that is outside of the scope of this example. Figure 2-1 shows a screenshot of the UI.



2.2 Create the class of the UI


All user interfaces in Spec are subclasses of SpPresenter, so the first step in creating the UI is subclassing that class:
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The instance variables of the class hold the presenters the UI contains, the so-called subpresenters. In this case, we have three buttons and a text to show the result of the survey.


The methods of the class provide the initialization and configuration of the presenters, e.g., labels and actions, as well as the logic of their interaction. The basic design of our GUI, i.e., how the presenters are laid out, is defined by the class as well.



2.3 Instantiate and configure subpresenters


A subclass of SpPresenter has the responsibility to define the initializePresenters method, which instantiates and configures the presenters used in the user interface. We will discuss it piece by piece. Note that since this method may be a bit long we will split it into pieces that represent their intent.


Presenter creation


[image: ]


SpPresenter defines messages for the creation of standard presenters: new-Button, newCheckBox, newDropList, … All of these are defined in the scripting - widgets protocol of the SpTPresenterBuilder trait. They are shortcuts to create presenters.


The following method shows how newButton is defined.
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Note that the naming may be a bit confusing since we write newButton while it will create a button presenter and not a button widget, which Spec will take care by itself. Spec provides newButton because it is easier to use than newButton-Presenter.


Do not call new to instantiate a presenter that is part of your UI. An alternative way to instantiate presenters is to use the message instantiate: with a presenter class as an argument. For example result := self instantiate: SpLabelPresenter. This allows one to instantiate standard and non-standard presenters.


Presenter configuration


The next step is configuring the buttons of our UI. The message label: sets the button label and the message icon: specifies the icon that will be displayed near the label.
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The method iconNamed: of SpPresenter uses an icon provider to fetch the icon with the given name. You can browse the Spec icon provider by looking at SpPharoThemeIconProvider, which is a subclass of SpIconProvider. Each application is able to define its own icon provider by defining a subclass of SpIconProvider.


Presenter interaction logic


Now we define what will happen when the user presses a button. We define this in a separate method called connectPresenters:
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We use the message action: to specify the action that is performed when the button is clicked. In this case, we change the content of the result text to inform the user that the choice has been registered. Note that the message action: is part of the button API. In other situations, you will specify that when a given event occurs, some message should be sent to a subpresenter.


To summarize:




	Specialize initializePresenters to define and configure the presenters that are the elements of your UI.


	Specialize connectPresenters to connect those presenters together and specify their interaction.





Specifying the presenter layout


The presenters have been defined and configured, but their placement in the UI has not yet been specified. This is the role of the method defaultLayout.
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In this layout, we add two rows to the UI, one with the buttons and one with the result text. Defining presenter layout is a complex process withmany different possible requirements, hence in this chapter we do not talk in detail about layout specification. For more information we refer to Chapter 10.




[image: Figure 2-2 A first version of the customer satisfaction UI.]


Figure 2-2 A first version of the customer satisfaction UI.





Once the method defaultLayout is defined, you can open your UI with CustomerSatisfactionPresenter new open. You should see a window similar to the one shown in Figure 2-2.



2.4 Define a title and window size, open and close the UI


To set the window title and the initial size of your presenter, you have to specialize the method initializeWindow: as follows:
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You are free to use helper methods to return the title and extent of your presenter. When you reopen your presenter, and you click the ”Happy” button, you should see the window shown in Fig. 2-3.




[image: Figure 2-3 A final version of the customer satisfaction UI.]


Figure 2-3 A final version of the customer satisfaction UI.





Sending the open message to a presenter will open a window and return an instance of SpWindowPresenter, which allows the window to be closed from code.
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Note that to update the contents of your window once it is open, you have the method SpPresenter>>withWindowDo:, but we will discuss it later in this book. More information about managing windows, e.g., opening dialog boxes or setting the about text is present in Chapter 9.


This concludes our first example of a Spec user interface. In the next chapter, we continue with more examples on how to configure the different presenters that can be used in a user interface.



2.5 Conclusion


In this chapter, we have given you a small example of Spec user interfaces. We have shown you what the different steps are to build a user interface with Spec.


More examples of Spec user interfaces are found in the Pharo image. Since all Spec user interfaces are subclasses of SpPresenter, they are easy to find and each of themmay serve as an example. Furthermore, experimentation with presenters and user interfaces is made easy because all presenters can be opened as standalone windows.


We recommend that you at least read Chapter 7 about reuse of Spec presenters, which is the key reason behind the power of Spec. This knowledge will help you in building UIs faster through better reuse, and also allow your own UIs to be reused.
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