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ABSTRACT.In this article we describe the process and architecture theory to develop a Compiler
using UML and Code generation techniques. This approach consists of using UML Case tools that
generates fully functional code, and use aframework for compiler’s construction. It allowsto draw
compiler rules from lexical to semantic actions. The UML approach allows the reuse of lexical

rules, syntactical rules and semantic actions.
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INTRODUCTION

Nowadays compiler’s construction is based on grammar rules[1]. Tools are
developed to processthisrules, and hardly any part of alanguage compiler can be
reuse to construct a new one.

This processis usually based on text-rules, which are hard to processin an
academic environment, and that limits the possibilities of reusing parts of a
grammar.

All of the development cycle islong and expensive, and not good covered with
well test Software construction technology as UML [2] or Code Generation [3].
We should develop a new process, architecture and framework that consistsin
improve reuse, extensibility, reduce compilers production times, and achieve an
easy way to learn how to create compilers.

At this point we should limit the scope of this article: thisis a theorical approach,
no compiler was generated with this process yet. But and skeleton of UML classes

and Secuence diagrams were created to prove the real possibilities of the model.
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A key pattern, alowed by the creation of the framework development was
inversion of control. The primary benefits of OO application frameworks stem
from the modularity, reusability, extensibility, and inversion of control they
provide to developers[4]. Inversion of Control make posible to us to draw
everything, and to forget about grammar files that initialize something using other
language different from UML. Every part of the compiler is developed with UML.
There are some framework works done aready [5] and [6]

The transformation from UML to Code (in this time: Java Code) could be made
with any CASE tool that can generate the Java source. But no limits to target
language are established by the model, or by any Code Generation approach.
Simple code generation approach is supposed, but MDA[7] could perfectly fit on

the process.

MATERIALS AND METHODS

The proposed process consists on the next steps:

1.-The creation of aframework for developing compilers. All the
constructors are written with 1oC pattern. (Fig. 1)

2. - Creation of classes for our compiler. This class inherits from the
frameworks ones. (Fig. 2, Fig. 3, Fig. 4, Fig. 5)

3. - Drawing the sequence diagrams with the i nstances from classes and to
load the 10C constructors. (Fig.6, Fig. 7, Fig.8)

4. - Run the code generation tool of the CASE tool to transform the UML
model to code. The code generated is not limited by definition, only by the
CASE tool.

5. - As any other software, here you should test it.

RESULTS

On the next pages you will see the results of applying this process: the framework
(in UML notation), the concrete classes, and the sequence diagrams.

We no annex code because extension of the article. But you can generate it with
any CASE tool that supports code generation for Class diagrams and for Sequence
diagrams (this last ones creates the calls and the instance objects).
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Figure 2
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Figure 4
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Figure 7
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Figure 8
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Developing with UML is awell-known process so compilers construction with
this processiis feasible, and now this process simplify it.

Developing a compiler skeleton with this process was clear, straightforward and
inexpensive in time comparison from other long cycle compiler developing
process. But amore in deep analysis should be done here.

From learning and academic point of view, thisisavisual way to create
compilers. UML CASE tools are visual tools, so with this process you substitute
grammar rule writing by grammar rule painting.

We a so found some disadvantages of this approach that will mention in the next
lines.

The first one is produced with the new way of express grammar rules. UML
notation can be tedious if your CASE tool is not avery usable one. So you have to
repeat some tasks first times. After your first compiler or with the help of others
you can avoid alot of this, just reusing previous UML developed rules.

The second disadvantage is the need of agood UML design, as much complete as
you can. When you are trying to create source code from a model you should be
as explicit as you can. In some ways, UML is not complete enough to
programming so perhaps if actions can not be describe with a template, perhaps
you have to write them outside UML. Nowadays, MDA istrying to solve such
question [8]. Further work should ensure that any compilers known till present

can be developed with a template mechanism. Thisis afurther investigation fork.

A natural consequence of this process will be the accumulation of rule classes
inherited from framework. This accumulation will facilitate the development by
reusing UML rules. It’svery important to notice that reusing alot of UML
painted classes is easier than the reuse of grammar rules, because, UML is much
more restrictive about the way we can write rules, than aformal grammar based

on regular expressions.
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DISCUSSION

After the development of our first theoretical compiler with this new process we
consider proved the feasibility of a compiler visua perspective developing
process.

It allows reuse of compilers grammars and actions. It allows, aso, to improve the
Domain Specific Languages congtruction and to expose compilers construction
knowledge to awider public.

Also this process simplifies teaching and transmitting information about concrete
compilers because is written in a well-known and standard language as UML is.
The code generation techniques are placed here to reduce costs. This techniques
has the common limits of Code Generation(high level Code Generation). You
should carefully choose your CASE Code Generation tool, and don’'t be afraid in a
real development case to extend the code generated with your own code.

More interesting implications will came if we see the process as an XML
transformation, but thisis enough material for anew article, that is now under

development.
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