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INTRODUCTION

Graphical animation is the most suitable way of analyzing the behavior of the design models. During the construction phase, requirement from the customer have been captured and further refinement of the requirement is carry out where necessary or possible.

So, the graphical animation is use to validate the design model and in interpreting the significance of analysis results in relation to the problem domain. Therefore, Labelled Transition Systems (LTS) has been used to drive the graphical animations which are described by an XML document to generate a set of JavaBeans. LTS model direct the elaborated JavaBeans to generate the animation actions. The semantic framework for the approach is basically based on Timed Automata.

Labelled Transition System Analysis (LTSA) tool is use to support the component behavior which had been modeled by LTS. The input notation is base on Finite State Process (FSP) which is a simple process algebra that uses to specify LTS. However, the output of the execution is a trace of action names. LTSA also produces action traces as counter example when it encounters progress property or safety property violations in a model.

EXPOSITION

The paper has been related to the lecture on UML and requirement analysis. The graphical animation of behavior models has solves the problem of communicating model behavior and the results of analysis to the others excluded the model designer.

Technique used

LTSA has been used as a tool to direct an animation. Since animation activity takes time, Timed Automata had been chosen as the semantic basis for animation.

Timed Automata abstract all animation activities by local clocks that measure the passage of timer. All clock uniformly distributed and counting time is relation to a fixed global timer frame. An animation is a set of activities where each animation activity related to a single clock variable in the Timed Automata model. Starting of action means resetting the clock while ending of activity corresponds to satisfactory of a clock constraint. Animation activity consists of a command to start the activity and signaling of conditions as the animation progresses.

To combine model with animation, the animation activity Commands map with the model action labels Actions, while the animation activity Conditions map with the model action labels Controls.

For composition approach, the primitive components are modeled and analyzed before being combined into larger structure. This is same as animation compositions where the components that associated with each others are combines o compose meaningful animations. In composition of Timed Automata, the transition for a shared action is annotated with the union of clock resets for the transitions from each of the constituent automata, and the conjunction of clock constraints. So, Timed Automata is considers as an extension of the normal LTS composition construction.

 Since activities related to clocks, the clock resets are interpreted as activity commands, and clock constraint as activity condition in an animation, Timed Automata had been chosen to composite animation construction. The relationship between animation and LTS action labels are used to annotate the LTS. 

To composite animation, union of commands that label a share action and the conjunction of conditions are needed and show as below.

Assume animation,

A1 = <C1, B1, Action1, Control1>

A2 = <C2, B2, Action2, Control2>                             

 Where C = commands, B = conditions

Composition animation, 

A1 || A2 
 = <C1 U C2, B1 U B2, Action1 U Action2, Control1 U Control2>

Animation Engine - SceneBeans

SceneBeans is a library of JavaBeans which use to construct graphical animations.

SceneBeans Architecture

There are 3 basic entities in the SceneBeans architecture. They are scene-graph, behavior and animations. The SceneBeans animations communicate with LTSA tool through commands and events.
(I) Scene-graph

In SceneBeans, a scene-graph is implemented by an acyclic graph (DAG) of JavaBeans to draw a 2D image. In this graph, the leaf nodes is draw using primitive shapes such as circles, rectangles, polygons, and ellipses. Intermediate nodes combine one sub-graph on top of another or one from a set of sub-graphs. The intermediate nodes also can perform an affine transformation such as transition, rotation, and scaling to their cub-graphs. Exposing of nodes in scene-graph to one or more JavaBeans properties can modify their visual appearance when rendering.

(II) Behavior

A behavior in SceneBeans is exactly a bean that announces an event whenever the value varies. Connection of events fired by a behavior to the property of a bean in the scene-graph make it animating the visual appearance of the scene-graph. The passage of time is control by an animation thread. Behaviors in SceneBeans are started by a command and finishing by announcing an event. Each behavior has its own local clock to keep track of the duration that it uses to compute an output. When the local clock reach the maximum value, the behavior fire the termination event before it started again. That’s mean the SceneBeans behavior correspond to the conventions for the local clocks of Timed Automata.

Real time is associates with an animation behavior in SceneBeans. This real time is independent of the animation frame rate which is use to determines the smoothness of the animation. Time rate of global time frame can be adjusted by changing the animation time corresponding to the real time. But this method does not affect the timing relationship between different animation activities nor the frame rate.

(III) Animation

A SceneBeans animation act like a manager for the behaviors encapsulated within it, routing commands and events. A SceneBeans animation is also a scene-graph node that can perform transformation, and compose animations.

Specifying an animation in XML

Extensible Markup Language (XML) describes a class of data objects called XML documents and partially describes the behavior and the scene-graph of computer programs which process them. XML provides a mechanism to impose constraints on the storage layout and logical structure.
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DISCUSSION

1. Relation of the technique to my lab project
Since graphical animation is a method of visualizing the behavior of the design models, it can be use to validate the design models in the lab project. It can be use to simulate the system behavior to my client for further refinement of requirement. This technique also can be applied for testing module to validate the system performance and behavior. LTSA is one of the tools that can produce counter example when there is a violation on safety or progress property in the system models.

2. Extend the idea on this article

Since the formulas and algorithm in this article is complex, extension in explanation is needed to make it clear and understandable for the reader.

 Additional description of the others tools also can be included to compare the feature of them.
3. Critical comment on the notation/diagrams used in the article

There is a comprehensive and detail explanation on the notation and formula that is uses in the article. 
For the diagram in the example, it is quite understandable and the explanation is compact .

4. Validate and expand the ideas in this article

The use of Timed Automata as tools for animated model does limit the range of possible animation behavior.

Since the models behavior is an unpredictable event, it can be improve if others tool also use to compare the results and minimize the limitation of behavior.
5. Comment on the software project, process, platform, people, product specified in the article
Software project:
The Labeled Transition Systems (LTS) is an effective tool that can be use to validate the requirement of the designed model. It also can be use to drive graphical animation to describe the behavior of the models.

Software process:

After describing the models behavior in the LTS, then the  following animation is describe by an XML document. The XML generate a set of JavaBeans which use to perform the animation actions.

Software platform:

The LTS, and XML is an independent tools which can be apply in a number of areas likes complex distributed service provision for modeling a sub-system of an air traffic control system.

People:

Jeff Magee, one of the author for the article, is the professor in computing in Imperial College. He done some research on software architecture, distributed system, mobile computing, and analysis tool for concurrent and distributed systems

Product:

The LTS together with XML is an useful tools in developing a system which models the behavior of a particular system. 
4. Comment on the results presented in the paper  

From the presentation in this paper, it is convicts that the SceneBeans had supported the graphical animation based on the behavior and event of the model system. The graphical animation is relevance for immediate future due to the value of graphical animation in validating the behavior of a model against requirement and in communicating the results of model analysis.

CONCLUSION

From the discussion above, it is clear that animating behavior models for animation and models can be perform separately without interference with each others. This benefit allows an animation to be applied to different models.

 This flexibility is achieved from the Timed Automata where animation relation that annotates an LTS is defines with animation activities that annotated with clocks in Timed Automata. Compositional semantics of Timed Automata permits the models to be animate compositionally.

However, disadvantage of Timed Automata is the clock constraints that limit the range of possible animation behavior. In the mean time, it is also useless to simulate in behavior model for some problem domains compare to reflecting the physical constraints in the animation.

For SceneBeans animation engine, it provides a flexible framework for implementing animations by using JavaBeans. JavaBeans is for animation by capturing the behavior and graphical entities and scene-graphs. One of the advantages of SceneBeans framework is that it can be extended for addition of behavior and graphics beans easily.

On the other hands, for describing the organization of an animation, XML has proved to be a useful notation for it which can be use to package animations in a reusable way to be included into larger animations.
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