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	摘要(中)	Program animation是個困難的問題，這項研究是希望能夠將程式執行的過程以動畫的方式呈現，在產生動畫的過程中，勢必要取得程式內部動態資料來進行視覺化。要取得程式內部動態資料有許多種方法，直覺的兩個方法就是由程式人員增加額外程式碼，以便在程式執行過程中擷取變數資料以產生動畫，但這會造成程式人員的負擔，使得程式人員不願意使用；另一種方法則是跟除錯器溝通，由除錯器取得變數資訊。


本研究選擇第二種方法，以類似追蹤點(tracepoints)的方式為目標。程式人員(programmer)在程式中插入追蹤點，可指定要觀看的程式執行資訊(例如：變數值、目前所在的函式名稱等)。追蹤點是中斷點(breakpoints)的進階應用，當程式以除錯模式(debug mode)下執行過追蹤點時，程式執行不中斷，然後在輸出視窗印出指定觀看的程式執行資訊。


本論文提出一種新形式的追蹤點 -  Visual Tracepoints。Visual tracepoints維持了追蹤點的特性，程式人員可在程式碼中設置visual tracepoints的位置，然後搭配使用xDIVA(eXtreme Debugger Information Visualization Assistant) 除錯視覺化系統，在xDIVA畫面中產生代表程式狀態變化的程式動畫。本研究提出的visual tracepoints能在不中斷程式之狀況持續更新變數資訊給xDIVA系統，再加上xDIVA原有的layout interpolation功能，有了這兩部份的支援，將可以達到任意的program animation的目標。



	摘要(英)	Program animation is a hard task. The goal of program animation is to render program execution with animation. To produce program animation, it is necessary to acquire the internal state of a program. Technically, there are two ways to achieve such a goal. The first one is to insert auxiliary code into the source code in order to collect the information from the program. However, inserting code causes extra efforts, which make programmers reluctant to use. The other way is to retrieve needed information from the debugger, which is the approach adopt in this work.


A tracepoint is a non-stop breakpoint that displays the internal state of a program specified by programmer. Programmers may insert several tracepoints in their program to display interested run-time information such as the value of variables or current function name in the debugging process. When a program is executed in debug mode and reaches a tracepoint, the output window displays the interested information and then continues the execution.


In this paper, we propose a new kind of tracepoints – visual tracepoints. Programmers insert visual tracepoints in their program and program animation is generated together with xDIVA(eXtreme Debugger Information Visualization Assistant) system. In our approach, visual tracepoints keep updating the run-time information to xDIVA system without suspending the program execution. Together with the layout interpolation animation feature in xDIVA, we propose a practical way toward to generic program animation.
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