Framelets Ñ small and loosely coupled frameworks
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Abstract. An architecture based on small flexible components implemented as frameworks (so-called framelets) is advocated. Such an architecture avoids many known problems of current application frameworks. The notion of a framelet is demonstrated with an example. 





1 Introduction


Although object-oriented frameworks are currently one of the most promising approaches to large-scale reuse of software, they have significant problems reported by several authors (e.g. [Cas95], [SBF96], [Joh92], [Lew95]):





The design of a framework is hard. Due to the complexity and size of application frameworks, and the lack of understanding of the framework design process, frameworks are usually designed iteratively, requiring substantial re�structuring and long development cycles. 


The reusing of a framework is hard. A framework conventionally consists of the core classes of an application, and one has to understand the basic architecture of a particular application type to be able to specialize the framework.


The combination of frameworks is hard. Often a framework assumes that it has the main control of an application. Two or more frameworks making this assumption are difficult to combine without breaking their integrity. 


The holes left by frameworks are hard to fill. If two or more frameworks are used for the same application, the frameworks may have conflicting assumptions about the application.





We argue that the reason for these problems is the conventional idea of a framework as an application skeleton. Consequently, a framework becomes a large, complex and tightly coupled collection of classes that breaks sound modularization principles and is difficult to combine with other similar frameworks. Inheritance interfaces and various hidden logical dependencies cannot be managed by application programmers. A solution proposed by many authors is to move to black-box frameworks which are specialized by composition rather than by inheritance. Although this makes the framework easier to use, it sacrifies one of the main advantages of the OO paradigm, flexibility through dynamic binding. Further, problems related with design and combination of frameworks remain.





To tackle the problems above, a framework should be viewed as a flexible building block rather than as an application skeleton. We call such a building block a framelet. In contrast to a conventional framework, a framelet





does not assume main control of an application,


is small in size,


has a clearly defined simple interface, 


is often independent of application domain.





Yet, a framelet retains the Hollywood principle characteristic to white-box frameworks: framelets are assumed to be extended with application-specific code. Typically, a framelet consists of a limited number of classes (say, less than 10), implementing a distinct feature needed in many kinds of applications as variations of a basic form. In large scale, an application is constructed using framelets as black-box components, in small scale each framelet is a tiny white-box framework.





To illustrate the notion of a framelet we discuss one representative example taken from the GUI domain and outline some of the implications of this approach. Naturally, framelets are not restricted to the GUI domain.


2 An example: a list box framelet


GUIs of many applications provide numerous list boxes together with buttons to add items to the list box, and to edit and delete them. Thus these GUI elements and their interactions have to be implemented again and again. The associated programming task is a typical example of a piece of programming work that can easily be packaged into a small self-contained framework we call list box framelet.





Specializations of the list box framelet differ only in the dialog box used for editing an item. Figure 1 schematically illustrates a sample specialization of the list box framelet. The arrows roughly indicate the interaction between the visible framework components: When the end user presses the Add or Edit buttons the framelet pops up the specific dialog box. In case of pressing the Edit button the dialog box fields contain strings that correspond to the selected item in the list box. Pressing the OK button in the dialog box adds an item to the list or changes an item. Pressing the Delete button removes the selected item from the list. The framelet has to take care that the Edit and Delete buttons can only be pressed if an item is selected.
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Figure 1  A sample specialization (work hour recording) of the list box framelet





2.1 Framelet design and implementation in Java


The decision to use Java as implementation language has an impact on the design of the framework. Instead of defining an abstract class for the dialog box, JavaÕs interface construct is more appropriate. As any class can implement an interface, the design does not impose restrictions on the reuser of the framelet. The reuser of the framelet is free to choose how to implement the dialog box interface called DlgMgr (see Example 1). 


Besides the methods show() and hide(), whose purpose is obvious, the method display(...) is used to display the contents of an item contained in the list. In case that the Edit button is pressed the framelet calls the show() method first in order to open the dialog box and then passes the selected item to the dialog box by invoking the display(...) method.


Note that event handling is based on version 1.0 of JavaÕs Abstract Windowing Toolkit (AWT). The parameters of the action(...) method correspond to the AWT library. The list box framelet calls action(...) to pass on events. Before calling the action(...) method the framelet checks whether the dialog box is open by invoking the isVisible() method. 


package DlgMgr;


import java.awt.*;





public interface DlgMgr {


	public boolean isVisible();


	public void show();


	public void hide();


	public void display(Object item);


	public boolean action(Event  evt, Object  what);


}


Example 1  Java interface representing a dialog box.


The framework comprises the Java implementation of the interaction between the GUI elements and of GUI resources representing the list box and the associated buttons. Below we focus on the class ListBoxGroup which generically implements the interaction between GUI elements relying on the abstract interface DlgMgr. Example 2 lists the instance variables and constructor of class ListBoxGroup. Note that the dialog box is passed as one of the constructor parameters that customize the list box framelet.


package DlgMgr;


import java.awt.*;


import java.util.*;





public class ListBoxGroup extends Object


{


	private Frame nxtHandler;


	private String title;


	private Vector list;	// contains the listed items


	private DlgMgr dlgMgrForAddOrEditOp;





	private CollView itemsView;	// CollView is an auxilary class to						// manage the list items in


						// “list” and to update the list box





	private ListDialog listDialog;	// class ListDialog is the Java


						//  implementationof the GUI (see						//  Fig. 1, left-hand dialog box)





	public ListBoxGroup (Frame nxtH, String t, Vector v, DlgMgr dlg)


	{


		nxtHandler= nxtH; title= t; list= v;


		dlgMgrForAddOrEditOp= dlg;


	}


Example 2  Instance variables and constructor of class ListBoxGroup.


2.2 Framelet reuse


The adaptation of the list box framelet primarily requires the implementation of a dialog box that adheres to the DlgMgr interface. Thus, this constitutes the white-box interface. An instance of such a DlgMgr compliant object is passed to the constructor of a ListGroupBox instance. Everything else is essentially set up by the framelet. The framelet makes no assumptions of the objects stored in the list, except that they can be transformed into a string. The black-box interface of the framelet consists in this case  of the methods called by the underlying windowing system. Note that the list of objects which is the interesting part for the rest of the application is simply passed as a constructor parameter. 


3 Discussion


We strongly advocate architectures based on relatively small flexible units with lean interfaces. This kind of combination of white-box and black-box frameworks appears to solve the well-known problems of application frameworks. The example discussed above demonstrates that such units, framelets, can be practical building blocks for various kinds of applications. Whether or not an application can be based entirely on framelets remains an open question, but we feel that similar small, relatively independent functionalities can be easily found. Although white-box flexibility is not a conscious goal of JavaBeans [Sun96], this technology supports framelets by facilitating fine-grained (black-box) component architectures. Framelets are essentially flexible beans.     
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