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The art of computer programming requires the pro-
grammer to master the rigorous syntax and semantics of
a programming language, and to understand the com-
putational architecture underlying the language. The
project that we describe centers around the develop-
ment and use of an architecture simulator that provides
the student programmer a view into the computer, and
how data and control flow are coordinated as a compu-
tational process executes.

The above figure depicts the initial interface. As
a student’s program executes, the animation illustrates
both control flow and the movement of data between
input, memory, registers, and output. When the student
masters concepts at this level, the machine complexity
increases, and new problem sets are presented that re-
quire a more advanced architecture, including memory
laid out to handle a dynamic heap and call stack, as well
as global and static variables.

To motivate the development of programming
skills, we incorporate the programming tasks into the
context of a video game, which forms the focus of our
presentation. The game that we present is a role-playing
game, written in Unity 3D, where the player assumes
the role of a character that lives inside of a computer
and must struggle against computer viruses, robots and
other enemies. To overcome the enemies, the player
must solve puzzles that are generated by the enemies,
or that populate the game as an artifact of enemy activ-
ity. The video game and the programming tasks are in-
terwoven so that completion of a programming task fa-
cilitates progression through the game and progression
through the game earns clues and other artifacts that fa-
cilitate progression through the programming puzzles.


