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About This Presentation

J

m It is intended to serve as a starting point on “usefullness’
of modelling for students in several courses

m Software Construction (as in the RUP phase)

= Round-trip engineering as a support of the software
construction phases in model-first software development
processes

m A bridge between

= Modeling in the course Analysis and Logical Design
s Development in the Physical Design and Implementation

m The student has to learn

= How to “question” the processes and tools
= Ask yourself what comes first - Model or Code?
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Round-Irip Engineering (RTE)

m RTE is directly related to two concepts:

= Forward Engineering and Reverse Engineering

m Forward Engineering (FE) is when you have a model and
you construct code based on the model

= Transformation or function from Model to Code
m Reverse Engineering (RE) is when you have code and you
construct a model that represents the code
= Transformation or function from Code to Model
m Ideally, when you do RE, you will get a model, that when
put under FE, will result in the same initial piece of code
s Andwicesvensa.(model™SsBE > code » RE — same model)
m This ideal case is what we wish of RTE to become
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The Significance of RTE

m Whenever we need to understand a complicated concept
or machine

= We draw an illustration of the concept, a model diagram

m Usually after the first few modelling iterations
development fully takes over and most of the meaning is
left out of the model

= The model becomes obsolete and out of date

= Whenever someone new tries to understand the software
= Will need to reinvent the model (ie. RE)

m Having a process that will do continuous RTE will result
in code that is always an implementation of the model,
and model that is always a representation of the code
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How does it Differ from

Visual Programming?

m Visual Programming usually means having in place a
special IDE

= Where one never writes a single line of code

= The algorithm is constructed by connecting visual blocks
and setting their properties

m This will mean that one has a full identical replica of the
code in a visually rich interface, using a visual language

= This is still implementation level representation of the
code, so it is again the same code but translated in a new
language

= The point is to have an analysis level representation of he

code, a model - being more generic, and easier to
understand as an overall structure
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What RTE usually is like today?

m Modelling done with UML

= Why? UML has (most) precise specification on syntax
and it's interpretation

= UML model (when done right) can be understood in the

same way by any reader, as originally envisioned by the
author

m Transformation done automically in real-time or as a
manually-invoked process in the IDE

25 82014 Round-Trip Engineering and Comparison of Open-Source
.’ and Free Tools for UML Modelling - V. Ajanovski



Open-Source and Free UML Tools

m Open-source m Commercial and free
= Eclipse UML Tools = GenMyModel
= Modelio = Syngraph
= Umbrello UML Modelier = yEd
= UMLet
= Netbeans m Commercial and free
= Dia | for Academic use
= ArgoUML .
T N i]ilg{ﬂf;:gconal Software
S = UML-LAB
m NClass
5 Sorted by date of last release
v Last open release <= 2011
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m UML Modeling and Diagramming

25.8.2014

The Interface is rudimentary - but the editing is rather
fast

Basic UML notation is supported (all types of elements
and arrows, stereotypes)

There is no option to autolayout the elements on the
diagram |

Support for grouping elements and alignment
Easy on-thy-fly creation of custom UML elements

Change diagramming behaviour via parameters written
in a text editor
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m Exporting

= Export to an image in several bitmap and vector-based
formats

m RTE evaluation

= Supports Java only
= No support for Forward Engineering

= Reverse engineering of many classes from a directory (or
JAR) is partly supported
= all class elements will be included in the current
diagram

= relations between classes are not recognized
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Umbrello Notes

m UML Modeling and Diagramming

m 2 possible automatic diagram layouts, + manual layout
= alignments, many possibilities to change the look
m RTE evaluation

= FE is supported
= javadoc comments are added based on the model

= no annotations for mapping

» RTE is not loss-less - when FE was used after RE, in our
example the original annotations already present in the
source code were lost, and the newly generated code
needed extra modifications to make it work

Round-Trip Engineering and Comparison of Open-Source
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Umbrello Notes

m RE is supported

25.8.2014

RE of many classes from a directory (or JAR) is
supported

= the whole structure of the original sources is recreated
= the relations between classes are recognized

Normally class element will NOT be included in a
diagram

It can be done manually with drag & drop, but only 1
class at a time

All relations in the example used, were understood as
compositions... and that is not the case

Round-Trip Engineering and Comparison of Open-Source
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Umbrello Generated Source

View Document Project Build Tools Help

TE' Class  Account

Epublic class Account {

I/
// Fields
."’I ."’I

private long accountId;

private mk.ukim.finki.isis.dossier.entities.Institution institutionByPayInstitutionId;
private mk.ukim.finki.isis.dossier.entities.Institution institution;

private mk.ukim.finki.isis.dossier.entities.PaymentType paymentType;

private String code;

private String title;

private boolean active;

private Date validFrom;

private Date validTo;

private String note;

."’I ."’I

// Constructors

12

public Account () { };
Iy

// Methods
Iy

/ -Accessor .methods

a

private veid setAccountId (long newVar) {
accountId = newVar;

* Get the wval

* @return . th

private long getAccountId () {
return accountld;

Setting indentation width to 2 for /home/ajan/Downloads/UML/umbrellocede/mk/ukim/finkifisis/dossierfentities/Account.java.
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Modelio Notes

m UML Modeling and Diagramming

25.8.2014

The Interface is Eclipse-like (and based) and is an advanced
interface, with many styling and diagramming options

Support for hierarchical structure of a project (thru
folders/packages)

Drag & Drop UML elements from the project structure to a
diagram ‘

UML 2 notation is supported (all types of elements and
arrows, stereotypes, icons for stereotypes)

There is no option to autolayout the elements on the diagram
No support for grouping elements and alignment
Support for arrow routing

Automatic inclusion of relations and related elements starting
from one selected diagram element

Round-Trip Engineering and Comparison of Open-Source 15
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Modelio Notes

m Exporting

= Export to an image in several bitmap formats, no vector-
based support

s Export to XMI (OMG UML 2.1.1 or EMF UML 3.0.0)
m RTE evaluation

= Plugin mechanism to introduce new feature, for example
Java Designer with RTE support
= FE is supported

= annotations are used to establish mapping between the
model and generated code

= three types of FE - forward only, reversible and round-
trip
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Modelio Notes

= RE of many classes from a directory (or JAR) is
supported

= The whole packages structure of the original sources is
recreated

» The relations between classes are recognized

= Normally class element will NOT be included in a
diagram

= [t can be done manually with drag & drop

= [t can be done automatically for a whole package

Round-Trip Engineering and Comparison of Open-Source
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Modelio Generated Source

View Document Project Build Tools Help

Account.java 3
T @objid (
18 @Entity
@Table({name = , schema =
gpublic class Account {
@objid (
private long accountId;

@objid (
private String code;

@objid (
private String title;

@objid (
private boolean active;

@objid (
private Date validFrom;

@objid (
private Date validTo;

@objid (
private String note;

@objid (
private Institution institutionByPayInstitutionId;

@objid ( )
private Institution institution;

@objid (
private PaymentType paymentType;

@objid (
public Account() {

objid ( )
gub%ic Account(long accountId, Institution institution, PaymentType paymentType, String code) {
this.accountId = accountId;
this.institution = institution;
this.paymentType = paymentType;
this.code = code;

}

@objid ( )
64 T public Account(long accountId, Institution institution, PaymentType paymentType, String code, String title, boolean active, Date validFrom, Date validTo,

String note) {
this.accountTd = accountTd:

Setting indentation width to 4 for /nome/ajan/modelio/workspace/Modelio Sample/src/mk/ukim/finkifisis/dossier/entities/Account.java.
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