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Preface

This book is about a program named, micca. Micca is program that translates a platform dependent specification of an
Executable UML domain into “C” code. It is part of an strategy to translate XUML models into code.

This book is also a literate program. As such it contains all the source code for micca interspersed with design information. The
literate program syntax used is similar to the “noweb” approach. This document provides several roots for extraction of code.
This includes not only the code for micca itself, but also for the run-time code and test cases.

There are four major components to micca.

1. A platform model that describes how the translation will operate on the target platform.
2. A domain specific language (DSL) that is used to populate the platform model.
3. Run-time code that provides data and execution sequencing according to the xXUML execution rules.

4. An embedded command language that is used by domain actions to bridge between model level operations and the imple-
mentation provided by run-time code.

This book is divided into eight parts:

Part I — Translation
An overview of xXUML translation and how micca fits into the workflow.

Part Il — An Example
An example domain, translated by micca.

Part III — The Micca Platform
The platform model for micca.

Part IV — Configuring a Domain
The configuration DSL used to define a domain to micca.

Part V— Runtime Support
The “C” code for the run-time component.

Part VI — Generating “C” Code
Micca generates data structures to use with the runtime and expands embedded commands used to interface domain
actions to the run-time code.

Part VII — Code Organization
The organization of micca code files.

Part VIII — Reference Materials
Additional background and reading materials.
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This book contains a lot of material. You are not expected to read it front to back. Skipping around when reading this much
material is encouraged. For readers new to xXUML, the example in Part II is a good place to start. Those readers with more
exposure to similar translation schemes (e.g. pycca or rosea) may find Part IV a good starting point in order to compare
the configuration DSL between the various schemes. For hard core “C” programmers, Part V on the run-time code has some
interesting aspects as to how referential integrity is enforced. For those more interested in how platform model data may be
queried and used to generate “C” code, Part VI gives the details of how the embedded macro commands for domain actions are
translated into code.

This book is a literate program. See Appendix A for a description of the literate programming syntax. The syntax is not
complicated, but you will need to know it to make much sense of any code sequences in the book. Being a literate program
document means that all the source code for micca is included here. The micca program (and many other components) is built
by extracting the source from the document source. Including the source code and all the design discussion makes the text rather
long and skipping around when reading is encouraged.

Part II of the book presents a simple example. This will give you a general sense of how model translation with micca works.
After the example, we consider the four major components of micca:
1. The platform model. This is a complete model of the platform specifics that the translation targets. This model is populated
by the micca configuration process and is the information source for the code generation.
2. The configuration language is a command language where the elements of a domain are defined.

3. The run-time code implements in “C” the model execution rules and any other things that are not directly supported by the
implementation language.

4. Finally, the code generation portion creates the data needed by the run-time code and expands the embedded commands in
domain activities to “C” code.
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Part 1

Translation
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Chapter 1

Introduction

In this section, we give an overview of model translation and how micca fits into the larger scheme of modeling and translation.
First, we consider an idealized view of software development by modeling and translation. Next, we compare how a micca
translation workflow compares to the idealized one.

Translation Reference Model

Figure 1.1 shows an idealized workflow for translating and executable model.
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Micca Translation Model

Figure 1.2 shows the workflow when micca is used to accomplish the translation of an executable model.

Micca: Translating XUML Models

aWayds uone|suel L

wa)shs ping
“yur ‘apdwo)d

parewoiny eadIW aseyd uonejsuel | aseyd sishleuy

PO
sa|4 AuAnoy ‘[opoN 91els 'sse;d
8|14 8|qenoex3 weiboid s3|i4 8pod 2I01S Ble@ NSd wonEInByn Eaows 2 dopow s
2pod,0, [ >
apo: swawa3 eleq Siuswis|3 ereq uonenbyuoo /" swewsi3 ereq
Leften oywads unopelg/  OU193dS wiopeld urewoq uoneInByuo ’, utewea
urewoqg 7
7
’
Jojejsues
\\ 1sAjeuy
7
19pON &
3pod apod
|auwilL uny BCIEIED) oyads wiope|d |apon 1uapuadapu|

0] urewoq aimded wiope|d aimded S1p3 [9pON

©2IW

R | S g g g gy

Figure 1.2: Micca Translation Workflow




Micca: Translating XUML Models 5/659

Comparing Translation Techniques

When comparing the two workflows, note that micca requires a human to play significant role in the translation. None of the
information about the plaform independent models is transferred into the translation scheme. Rather, a human translator uses the
modeling artifacts to construct a domain configuration file. The domain configuration file is an ordinary text file that consists of
commands that describe the elements of the domain. For example, as class might be defined as:

class WashingCycle {
attribute CycleType char([32] ;
attribute WashTemp int ;

In the process of preparing the domain configuration file, the human translator performs two distince roles:

1. Structural information about the domain elements is translated to the configuration file syntax. State models require little
implementation consideration since the states and transitions are captured in a declarative way. Class definitions require
addition consideration as some attributes from the platform independent model may not have a role in a platform specific
model.

2. State activites are translated from the action language of the model to “C” code and use an embedded command language
to provide model level actions. For example, navigating a relationship might appear as:

<%my findOneRelated dog R14%>

if (dog != NULL) {
// related dog found code
} else {

// no related dog was found

Once the domain model is transcribed to the micca domain configuration language, the remaining process is similar to the fully
automated workflow. Micca parses and populates a platform specific model store and generates the required code to interface
to run-time code and the expand the embedded commands within the domain activities.

The obvious disadvantage of this approach is lack of integration to the front end modeling tools. Strangely, it is also one of the
strengths of the approach. UML modeling tools vary considerably in what and how they draw the various UML diagram types.
In xXUML, we are interested in only a few diagram types and define a much different set of semantics for the meaning of the
graphical symbols than conventional UML. Finding a tool that expressing the precise modeling semantics of the xXUML dialect
in which we are interested is difficult. General agreement on the XUML meta-model does not exist and that meta-model is pivital
in any automated translation from a platform independent model to a platform specific one. Here, we have simply side-stepped
the entire issue by using a human translator to transcribe the platform independent model into a domain specific language that
maps to the plaform dependent model.
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Part 11

An Example
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In this part, we show an example of a simple domain being translated using micca.
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Chapter 2

Controlling a Washing Machine

Introduction

It is traditional in technical books to start off with a simple example. This example is not quite as simple as the classic Hello
World! example but suffices to give a summary of many of the characteristics of micca translated domain. We anticipate that
there will be many questions after reading the example and those questions are answered in later chapters.

Unfortunately, there is rather a lot of background material that we do not cover here. We do not explain how to create an XUML
model nor do we spend much time explaining why the example model was designed the way it was. There are many good books
that explain XUML in detail and teach you the basics of modeling'. We suggest you read at least one of them. However, if your
role is to perform the translation of a model, then the details of how the model was created are not particularly important. As long
as you understand basic model execution rules, the translation can be done ignoring the details of what the model actually does.
As long as you preserve all the application logic in the translation, the details of that logic are are secondary. It is also the case
that this package represents one particular piece of a larger workflow and this means that readers who may not be completely
familiar with model-driven, translation-oriented development may have many questions that remain.

The subject matter of our example is an automatic clothes washer. This is a very simple washing machine, especially compared to
modern commercially available washers. The intent is to select a subject that most people would be familiar with from ordinary
experience so that we don’t have to devote too much time explaining the problem. One word of caution. This model is an
example for pedagogical purposes and probably has little correspondence with the way real washing machines operate or are
designed to operate. You can also notice a lack of any attention paid to what can go wrong. For industrial strength programs,
handling probable failure cases is very important but we have dispensed with those considerations here to focus on how the model
is translated into the implementation code using micca.

Translation Overview

To translate an XUML model using micca, the model is encoded in a domain specific language. You may draw the model with
your favorite UML drawing tool. This example was done using UMLet as a drawing tool. For this translation, we choose to keep
the domain description in one file and an initial instance population in another file. This is a common way to be able to provide
seve