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Live programming environments are tools that, when a piece of a program is edited, instantly execute the
program and display its output. They have been recognized as useful to programs that output images and
sounds. When the programmers define data structures and their operations, they often write program with
references among objects in their mind. We propose a live programming environment, called Kanon, for
assisting data structure programming. When a program is edited, it executes the program, collects created
object and references among them (hereafter referred to as the graph structure), and displays the graph
structure as a node-link diagram. In order to make trial-and-error processes by the programmers easier, we
designed and implemented the following mechanisms: (1) a mechanism that displays an intermediate state
and changes of the graph structure during the execution in synchronous with the cursor position, including
the features for displaying one particular execution at the cursor position or all executions at once, (2) a
mechanism, when a node or an edge of the node-link diagram is clicked, that displays the graph structure at
the time of creation of the corresponding object or reference and navigates the cursor to the position of the
respective code, (3) a mechanism that mostly preserves the shape of the graphical representation even if an
edit of the program changes the graph structure. We constructed an implementation of Kanon for JavaScript
by extending the Khan Academy’s live-editor.
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