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Posters Session #1

SIGCSE 2022, March 3-5, 2022, Providence, RI, USA

ITT: An Interactive Tutoring Tool to Improve the Learning and
Visualization of Compiler Design Theory From Implementation

Rafael del Vado Virseda®
Universidad Complutense de Madrid
Madrid, Spain
rdelvado@sip.ucm.es

ABSTRACT

In this poster we present ITT, and Interactive Tutoring Tool that
allows teachers of a Compiler Design course to interactively guide
the learning from the implementation of the main theoretical con-
cepts on lexical, syntactic analysis, and syntax-directed translation.
With the help of ITT, our students interact with the visualization
of the automata underlying the implementation obtained by the
compiler-writing tools. Preliminary results show the benefits of
using ITT to improve their understanding of theoretical concepts
from the interactive execution of the implementation, deepening
and reinforcing the understanding of theory in relation to the code.

CCS CONCEPTS

« Theory of computation — Grammars and context-free lan-
guages; » Software and its engineering — Compilers;
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1 INTRODUCTION AND MOTIVATION

Compiler Design courses have given rise to a beautiful combination
of theory and practice in Computer Science, helping students to
mature as computer scientists and engineers. Unfortunately, tra-
ditional educational approaches sometimes fail to fill the gap that
students find between the understanding of Compiler Design the-
ory, and the required techniques for designing and implementing
a modern compiler. In this poster, we propose an Interactive Tu-
toring Tool (ITT) to improve the learning and visualization of the
main theoretical concepts of a Compiler Design course from the
implementations provided by automatic code generation tools.
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2 RELATED WORK AND CONTRIBUTIONS

In the last two decades, three strategies have evolved for a Compiler
Design course in the Computer Science curriculum [3]. First, em-
phasize programming methodology by constructing a compiler as
a software project. Second, emphasize the role of theory to enable
automation of the compiler tasks. Third, emphasize the broad appli-
cability of compiler technology to implement languages for special
purposes. The ITT tool approaches the second of these strategies
from an alternative point of view, highlighting the role of the imple-
mentation to be interactively visualized closer to each theoretical
concept at each step of the compiler tasks. Following our previous
works [1, 2], we have employed a new course format in which the
theory of the subject is incrementally introduced and visualized,
through several implementations of increasingly complexity.

3 THE INTERACTIVE TUTORING TOOL ITT

Students begin their interactive learning with ITT from a lexical and
syntactic-semantics specification of a formal language. From these
specification files, each student easily obtains its implementation in
C/C++ using the Flex/Bison tools, together with files in DOT format
to generate the graph of the finite automata and the attribute-
dependency graph underlying their implementation. When the
student executes the ITT. jar file, ITT creates an interactive ses-
sion on the theoretical tool JFLAP to visualize and relate the most
significant parts of their code to each of the theoretical concepts.

4 METHODS AND PRELIMINARY RESULTS

In the 2020/21 academic year, ITT was tested for the first time in a
teacher-guided and controlled experience to evaluate its applica-
tion. Students who used the ITT tool achieved better results and
motivation than students who followed the traditional method.

5 CONCLUSIONS AND FUTURE WORK

The contribution of ITT is that students can interact with automata
visualizations, and that their interactive learning allows them to
better understand the main concepts of a Compiler Design course
underlying the implementation. Our future work consists of study-
ing the scalability of ITT in all phases of compiler construction.
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