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Chapter 1. Introduction
1.1. Thanks

We, the authors, would like to take the opportunity to thank everyone involved in the creation of this documentation,
and especialy the people behind setting up the DocBook environment. In particular thanks go out to Algjandro
Ramirez, Phillipe Vanpeperstraete and Andreas Rueckert. Thank you!

1.2. About the project

ArgoUML is an open source project, so it depends on people that volunteer to work on it. Especialy in the area of
development there is still so much to do! This Cookbook is dedicated to everyone interested in taking part in the Ar-
goUML project as such and should help to transfer the knowledge from the old experts to them. Please feel free to
send more questions and/or answers to the dev mailing list [mailto:dev@argouml.tigris.org]!

1.3. How to contribute

Y ou can help, there are big tasks and small tasks waiting for you.
Here is a suggestion on how you could become part of the ArgoUML Project. This could be perceived as aladder to

climb but remember that if so it isfirstly aladder of levels of commitment and time spent by you. Y ou get no price
for climbing higher, you just get more responsibility in the project and more work.

1. UseArgoUML.
2. Subscribeto thedev list.
Monitor the discussions and as soon as you see something discussed where you have an opinion, jump right in!
3. Apply for an Observer role.
This shows that you are commited to the project and also allows you to enter and comment on issues etc.
4. Familiarize yourself with the project and how we work.

Suggestion on how to go about this:

a.  Read through most of the User manual and install and run the latest version of ArgoUML.
b. Subscribeto theissueslist.

Y ou will get updates on all issues so you can monitor what we are doing in the project. (It could be alot of
mails. If it turns out you don't like watching issuesin this way just unsubscibe again.)

c. Subscribeto the cvslist.
You will get updates on all changes that are done to code, documentation, and the web site. (It could be a
lot of mails. If it turns out you don't like watching what is going on in the project in this way just unsub-
scibe again.)

d. Read the process part of the Developers Cookbook at Chapter 11, Processes for the ArgoUML project.
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This will give you the idea of how the ArgoUML project attempts to release with good quality and espe-
cially how Issuezillaworks.

Get the Observer role granted.
From this on you can report bugs yourself directly in Issuezilla.

Y ou can also verify issues according to the verification process (see Section 11.5, “How to verify an Issue
that is FIXED").

Thiswill help you understand the terminology used in the project and also gives you an idea of the current
quality of ArgoUML and what needs to be done in the future.

Thisis aso avery low-commitment level task that could be completed in a couple of minutes (depending
on your choice of issue).

Read the rest of the Devel opers Cookbook.

There is a lot of stuff discussed in here that is interesting for your understanding of the project and the
code.

Check out the source from cvs and build.

Familiarize yourself with the code.

For this a good knowledge of Javais more or less a prerequisite.

Suggestion on how to go about this:

a.  Takeactive part in the discussions on the dev-list.

b. Solveissuesregistered in Issuezilla

c.  Convince someone to commit your changes.

d. Repesat.
This can go on until you find that your main problem is the to get someone to actually commit your
changes, not because they are hard to convince but because they don't have time to do commits to keep up
with your pace.

Apply for aDeveloper role.

This allows you to do commits on your own and you can now increase the pace in which you are working.

There are alot of special requirements on you to get this granted.

Noted here for Linus to keep track on what to verify.

Understanding and accepting the goals.

Understanding where we are in the development process.
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« Understanding the terminology used in the project.
*  Good knowledge of CVS.

» Understanding the set of tools (ant, junit) and how to use them.

7. Focusyour work in a specific area.

Everybody has different interests and the best contribution is made when someone is allowed to pursue his own
interests. Hopefully ArgoUML provides you with interesting challanges to your taste.

8. Accept responsibility for a specific area.

With this you are part of the core team devel oping ArgoUML.

1.4. About this Cookbook

1.4.1.

1.4.2.

This document, the Cookbook for Developers of ArgoUML, is provided with the hopes of being helpful for the de-
velopers of ArgoUML when it comes to learning and understanding how ArgoUML work in order to improve on its
functions and features. It can also be of interest for persons that wish to analyse the ArgoUML project for whatever
purpose that may be.

In this Cookbook, you will find...

Information on how you can compile ArgoUML.
Information on how different features of ArgoUML are implemented.
Information on how you should add modules and Plug-insto ArgoUML.

Information that you, as a developer of ArgoUML, need to know about how the project is organized and how to con-
tribute.

In this Cookbook, you will not find...

Y ou will not find information on how to install and use ArgoUML.
Y ou will not find information on what UML is and if or how you should useit in your project.

Y ou will not find information on how to convince your project to use ArgoUML as a modelling tool.

1.5. Mailing Lists

All  developers MUST subscribe to the mailinglist for developers. Please find the detals at:
http://argouml .tigris.org/servlets/ProjectMailingListList

It is also recommended to join the CV'S and Issues mailing lists. Both give you a good idea of what is going on. De-
velopers should also work with Issuezilla registering or fixing problems found by themselves and others.
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Chapter 2. Building from source

If you areinahurry:

C. \Wor k>set CVSROOT=: pserver: guest @vs.tigris.org:/cvs
C.\Work>cvs login (use guest as password)

C. \Work>cvs checkout argoum _src

C. \Wor k>set JAVA HOVE=C: \ Progr ans\ j dkwhat ever

C.\Work>cd argounl \src_new

C.\Wor k\ argoum \ src_new>bui | d run

A window from the newly compiled ArgoUML opens after awhile!

That was the compact version for Windows + JDK. (Note: jdk cannot be installed in a directory that contains space
initsname.)

If you don't understand this or it doesn't work read the rest of the chapter that describes all the nitty details about
why and how.

2.1. Getting started

In order to develop with ArgoUML it is absolutely mandatory to get the CVS version of ArgoUML. How this is
done is described in Download from the CV S repository.

Notice that the CV'S contents is not only a set of source files but instead it is the complete development environment
for all work within the ArgoUML project.

2.1.1. Which tools do | need to build ArgoUML?

These are the tools not included in the cvs repository that you need to work with ArgoUML.

* A computer with afree disk space for your work.
100MB is enough to download everything from the repository. (Currently March 2003 it is 6BMB). 150MB is
enough to download all and build the tool and the documentation. (Currently March 2003 it is 114MB). 250MB
isenough to build it al (javadocs, documentation, classes, packages, ...).

» CVSfor getting the files and committing source code updates.

» JDK, at least version 1.3 (includes the java compiler)

2.1.2. Which tools are part of the ArgoUML development envi-
ronment?

These tools are provided by the development environment that you get when you check out from CVS.

ANT, the tool to manage compiling and packaging.

ANTLR, for regenerating the built-in parser.
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JUnit, for running the JUnit test cases.
JDepend, for examining the code.

For building the documentation from docbook format, these tools are aso provided with the development environ-
ment that you get when you check out from CVS.

» saxon for building documentation from docbook format.

Docbook XSL stylesheets.
fop for generating pdf versions of the docbook format.

To build a pdf file with the pictures included you need Jimi.

What libraries are needed and used by ArgoUML?

These libraries are provided in the development environment that you get when you check out CVS. They are
checked by the java compiler when compiling, needed for running ArgoUML and therefore distributed with Ar-
goUML.

nsuml, the Novosoft UML library.
ArgoUML project doesn't include the developing of Java classes for the purpose of storing, saving and loading
an UML Model. That work is done by NSUML and is used by ArgoUML.
GEF graph editing framework, available from gef.tigris.org [http://gef.tigris.org].
It is also recommended that you check out GEF at the same time as you check out ArgoUML because many
thingsin Argo relate to GEF and it is quite handy to have the source code available. GEF is also residing at tigris
soyoucandoasimplecvs-d :user@vs.tigris.org:/cvs co gef (with the same checkout arguments you
had when you checked out ArgoUML) to get it.

» The ocl package to parse and run the Object Constraint Language things.

Details about the package are available from sourceforge OCL Compiler [http://dresden-ocl.sourceforge.net/].

log4j, alibrary with infrastructure for logs.

e antlral, the run-time part of the antlr tool.

2.2. Download from the CVS repository

The CVS repository at Tigris is accessable using the pserver protocol. The CVSroot is/ cvs at cvstigris.org. You
use your Tigrislogin and Tigris password.
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This means that you will set the CVSROOT-variable to : pserver:login@vs.tigris.org:/cvs wherel ogi nis
your Tigrislogin. This needs to be done for the first checkout. After that the root will be remembered by the checked
out copy.

The next thing to do is to login. It is done using the command: cvs login. This only needs to be done once and then
the account on your machine remembers this.

Then you do the actual checking out. cvs checkout nodul enane.

The CV'S module you need to check out to build ArgoUML is ar goum _src. This will check out the directories
argoum /1i b, argoum /t ool s,argounl / src, argoun / src_new, and ar gouni / t est s.

If you want to build the documentation you check out the module ar goum _doc. Thiswill check out the directories
argoumn /1i b argoum / t ool s and ar goun / docunent at i on.

If you want to work with the web site you check out the directory ar goun / wwv.

If you give the argument ar gound all of ArgoUML is checked out. That is no problem except for the extra use of
bandwidth and disk space but if you have plenty of both, get it all, and eventually you will see how everything is
used for a purpose in the project.

If you don't want to acquire atigris login to do this you can use the "guest" account with the password "guest”. Since
the checked out copy remembers the login you used to do the check out, if you do this, you will have to remember to
delete this copy and start over if you get a developer role in the project and want to do commits directly.

2.3. Build Process

The ArgoUML build processis driven by ANT, and it is highly recommend that you stick to that. There are people
known to build from JBuilder or Netbeans, but always make sure that your work compile with the plain vanilla build
process.

Ant is atool written in java developed for Apache that reads an xml-file with rules telling what to compile to what
result and what filesto include in what jar-file.

Therulefileisnamed bui | d. xm . There is one of those in every separate build directory (sr c_new, docurnent a-
ti on, and modul es/ what ever ).

2.3.1. How ANT is run from the ArgoUML development envi-
ronment

For your convenience the ant tool of the correct version is present in the CV'S repository of ArgoUML in the file
argounl /tool s/ant-1.4.1/1ib/ant.jar.

Normaly ant is started with the command ../tools/ant-1.4.1/binfant arg and in the modules
.J[.ftoolg/ant-1.4.1/bin/ant arg . On windows the command ..\tools\ant-1.4.1\bin\ant arg runs the program
ant . bat .

To keep you from having to write this and keeping track if you are working with a module or not there are two
scripts (one for Unix and one for Windows) that are called bui | d. sh and bui | d. bat respectively present in most
of the directoriesthat contain abui | d. xni file. These two scripts run the equivalence of the above paths.

By setting JAVA_HOME to different values you can at different times build with different versions of jdk and java.

To use different versions of ANT, you are responsible for installing your own version. Also, you must execute /
wher e/ever [you/placed/your/new/ant t ar get rather than build t ar get .
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2.3.1.1. Compiling for Unix

Hereiswhat you need to do in order to compile and run your checked out copy of ArgoUML under Unix.

1. JAVA HOME-=/where/you/ have/install ed/j dk
export JAVA_HOME

Thisisfor sh-style shells like sh, ksh, zsh and bash. If you use csh-style shells like csh and tcsh you will instead
have to write setenv JAVA_HOME / wher e/ you/ have/ i nst al | ed/ j dk.

2. Changethe current directory to the directory you are building
cd / your/ checked/ out / copy/ of / ar gourm / src_new

3. Startantusing ./build.sh
Thisgivesyou alist of targets with descriptions

4. Compileand run Argouml using ./build.sh run

Y ou can do this over and over again when you have modified something or want to compile and run again.

2.3.1.2. Compiling for Windows

1. set JAVA_HOME=\ wher e\ you\ have\i nstal | ed\j dk
2. Changethe current directory to the directory you are building
chdir \ your\ checked\ out \ copy\ of \ ar goum \ src_new
3. Start ant using build
Thisgivesyou alist of targets with descriptions
4. Compile and run Argouml using build run

Y ou can do this over and over again when you have modified something or want to compile and run again.

If you do this from Cygwin you work just like for Unix.

2.3.1.3. Customizing and configuring your build

It is possible to customize your compilation of ArgoUML.
If you issue the command build list-property-files you can see what files are searched for properties.

Don't change the ar gouni / src_new def aul t. properti es file (unless you are working with updating the de-
velopment environment itself). Instead create one of the other files locally on you machine. The properties in these
files have precedence over the propertiesin ar gour / src_new def aul t. properti es.

Remember that if you do this, you have modified your development environment. To be sure that you will not break
anything for anyone else when checking in things developed using this modified environment, remove these files
temporarily for the compiling and testing you do just before you commit.
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2.3.1.4. Building javadoc

By running ANT again using build prepare-docs the javadoc documentation is generated and put into ar goun /
bui | d/ j avadocs.

2.3.1.5. Building one of the modules

If you want to run ArgoUML with modules enabled the bui | d. xnl sare set up to do thisin two ways:
1. Testjust one module

a.  Build argouml, the package
Thisis done with ant package in the ar gouni / sr c_new-directory.
b. Runthemodule

Thisis done with ant run-command in the ar gound / nodul es/ what ever -directory.
2. Test several modules together

a  Build argouml, the package

Thisis done with ant packagein the ar gouni / sr c_new-directory.
b. Compileand install the modules

Thisis done with ant install-command in each of the ar goum / nodul es/ what ever -directories.
c. Start argouml

Thisisdone with ant run in the ar goum / sr c_new-directory.

Thiswill start ArgoUML with all modules available.

2.3.2. How documentation is presented

This describes how the documentation arrives on the web site.

2.3.2.1. How the ArgoUML web site works

Tigris provides the ArgoUML site to be edited through CVS. Everything that is checked in under ar goun / ww be-
comes immediatly available at the url http://argouml.tigris.org/ with some added decorations.

Example: Thefilear goun / ww/ pr oj ect . ht m isavailable at http://argouml .tigris.org/project.html.

Thisisthe way the site is maintained and updated.

2.3.2.2. The ArgoUML documentation

For the ArgoUML project the same documenation shall be available in both html, pdf and javahelp. To this end the
documentation is written in docbook xml and generated into two versions of html (one page per chapter and one
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page for the whole book), pdf and javahelp.

We have tools that does the conversion from docbook xml to html and pdf. The conversion is done whenever you
need to look at the result or when you want to present the final result on the web site.

There are currently three different books generated in this way, each into its own directory. They are cookbook (this
document), manual and quick-guide. They are all generated and stored in the exact same way except for the name of

the directory that is one of cookbook, manual or qui ck- gui de. Below | will reference these directories using
book.

When a new version of the documentation is to be made available on the web site the responsible document release
person does the following:
1. Hechecksout everything needed and a copy of the ar gour / www.

The module ar gounl _docs isthere for this purpose.

If wanted, the CV'S repository could be tagged and then the tag can be checked out. This makes it possible to
know exactly how a certain version of the documentation was generated.

2. Thedocumentation is generated using build docs.
This generates al three books and the result appears in
argoun / bui | d/ docunent at i on/ def aul t ht m / book, ar goun /
bui | d/ document at i on/ pri nt abl eht ml / book, and ar gouni / bui | d/ docunent at i on/ pdf / book.

This has been done severa times before while preparing the release so no problems are expected. If there are
problems then the preparations were not good enough and the processis best stopped right here.

3. Al the old files are removed from the checked out copy of
ar goun / ww/ docunent ati on/ def aul t ht m / book,
ar goum / ww/ docunent at i on/ pri nt abl eht m / book.

4. New files are copied into the checked out copy of www on top of the previous files there replacing them.

All the files are copied from argoum /buil d/ docunment ati on/ def aul t ht m / book to argouni/
www document at i on/ def aul t ht M / book. The samefor pri nt abl ent Ml and pdf .

5. Nolonger used filesin ar goum / ww/ document at i on are removed from CV'S and new files are added.
cvs-n update
Watch for "Missing" and "Unknown" files.
The missing files are scheduled to be removed by: cvsremoveeach of the nissing files
The"Unknown" files are scheduled to be added by: cvsadd each of the added files
This removing of missing files and adding of unknown files may seem backward but it is from the perspective
of CVS. The missing files are the ones that were present in the previous version of the documentation and do
not have a replacement, either because that chapter does not exist anymore or that the tool generates filenames
differently. The Unknown files are files with filenames that for the same reason appear from one version of the
documentation to the next.

6. Commit the changes thus publishing it on the web site.

cvs commit -m'New version of the documentation published'
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7. The pdf book is uploaded to the download page.

How developers work with documentation

Developers that work with the documentation or with the tools to generate the documentation (or anyone else inter-
ested in this) can generate the documentation like described above and examine the result in ar gour / bui | d. It is
only the last part about checking in and upploading the result under ar gount / www/ docunent at i on that requires
write access in the CV S and synchronisation with the rest of the project.

In order to do this you need to check out the whole of the ar gour / docunent at i on directory. Y ou also need the
directory ar gouni /1 i b and ar goun / t ool s that contain the tools used: ANT, Fop, saxon, ...

The subdirectories of ar gounl / docunent at i on, cookbook, manual , and qui ck- gui de each contain one of the
four books. The subdirectory docbook- set up contains two things. It contains the configuration files that control
how the generation is done. It contains the xdl rules for all the generation. The subdirectory i mages contains all the
required pictures for al the books.

2.3.3. Troubleshooting the development build

2.3.3.1.

2.3.3.2.

Compiling failed. Any suggestions?

It might be that some other developer has made a misstake in checking in things that contain errors, or forgotten to
check in some files in a change. Look at the last couple of hours on the developers mailing list
[http://argouml tigris.org/serviets/BrowseL ist?istName=dev]! It is probably on fire.

Another reason for problems is an unclean local source tree. This means that if you have updated different parts of
your source tree at different times it might contain inconsistencies. If you suspect this, first try to fix it by doing
build clean and cvs update -d before trying to build again. If that doesn't work remove your checked out copy com-
pletely and get it all again through CVS.

Another reason might be that you have an bui | d. properties or argounl . bui | d. properti es file that you
have been working with earlier and that is doing something. If in doubt, remove those files.

If nothing helps, ask the developers mailing list [mailto:dev@argouml.tigris.org]!

Can't commit my changes?

You need to have a developer role in the ArgoUML project. If you don't then you cannot do commit yourself. Dis-
cuss what you have done and how best to test it on the developers mailing list [mailto:dev@argouml.tigris.org]!
Eventually someone will commit it for you.

Furthermore the checkout of your copy needs to be done with your tigris id that has the Developer role. If you for
some reason have earlier checked out a copy as guest and then made modifications, changed the CVSROOT vari-
able you still cannot commit changes done in the repository since the checked out copy contains information on who
checked out. For this reason, it is best to apply for an Observer role in the project if you are going to work with the
source at al. The Observer role is probably granted within a couple of days (we welcome everybody!) and then you
can check out with your tigris id. This means that when you eventually are granted a Developer role you can con-
tinue working with the same checked out copy.

2.4. The JUnit test cases

ArgoUML has a set of automatic test cases using JUnit-framework for testing the insides of the code. The purpose
of these are to help in pin-pointing problems with code changes before even starting ArgoUML.

The JUnit test cases are residing in a separate directory and run from ant targetsin the src_new bui | d. xm . They
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are never distributed with ArgoUML but merely atool for developers.
By running the command build tests guitestsin sr c_newthese test cases are started, each in their own jvm.
Each test case writes itsresult on the Ant log.

The result is adso generated into a set of files thaa can be found a  build/
test/reports/junit/output/htm/index.htm.

The testcases java source code is located under ar goum / t est s/ or g/ ar gouni .

How to write a test case

Now this will make all you java-enthusiasts go nuts! We have both classnames and method names with a special
syntax.

The name of the test case starts with "Test" (i.e. Capital T, then small e, sand t) or "GUITest" (i.e. Capital G, U, I, T
then small e, s, t). The reason for thisisthat the special targetsin src_new bui | d. xm searches for test cases with
these names. If you write a test case that does not comply to this rule you still can run the test case manually after
having started with build run-with-test-panel but it wont be known and run by other developers and automatic
build mechanisms so don't do it.

Testcases that doesn't require GUI components in place have filenames like Test *. j ava. They must be able to run
on a headless system. To make sure that this works, always run your newly developed test case with build tests us-
ing jdk1.4 or later.

Testcases that do require GUI components in place have filenameslike GUI Test *. j ava.

We should try to get as many tests from the GUITest* class to the corresponding Test* class because the latter are
run by automatic builds regularly.

Every classor g. argoun . x. y. z stored in the file sr c_new or g/ ar goun / x/ y/ z. j ava should have a JUnit test
case called org. argount . x.y. Test z stored in the file t est s/ or g/ ar goum / x/ y/ Test z. j ava containing all
the Unit Test Cases for that class that don't need the GUI components to run. Classes that have things that needs to
be tested that do need GUI components to run should also have a class named or g. ar gouni . x. y. GUI Test z stored
inthefilet est s/ org/ argoum / x/y/ GUl Test z. j ava

If you only want to run your newly written test cases and not all the test cases, you could start with the command
build run-with-test-panel and give the class name of your test case like org.argoun .x.y. Testz or
org. argoum . x.y. GUl Test z. You will then get the output in the window. Y ou could run all tests in this way by
specifying the special test suite or g. ar gount . uti | . DoAl | Test s in the same way.

The test case imports the JUnit framework:
import junit.framework.*;
and it inherits Test Case (i.e.j uni t. f ramewor k. Test Case).

Methods that are tests must have names that start with "test” (i.e. all small t, e, s, t). Thisisarequirement of the JU-
nit framework.

Try to keep the test cases as short as possible. Thereis no need in cluttering them up just to beautify the output. Pre-
fer

/1 Exanpel fromJUnit FAQ
public void testlndexQut Of BoundsExcepti onNot Rai sed()
t hrows | ndexQut Of BoundsException {
ArraylLi st emptyList = new ArraylList();
Ooj ect o = enptyList.get(0);
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over

public void testlndexQut O BoundsExcepti onNot Rai sed() {

try {
ArrayLi st enptyList = new ArrayList();
oj ect o = enptyList.get(0);
} catch (I ndexQut Of BoundsException i obe)
fail ("I ndex out of bounds exception was thrown.");

}

because the code is shorter, easier to maintain and you get a better error message from the JUnit framework.

A lot of timesit is useful just to run the compiler to verify that the signatures are correct on the interfaces. Therefor
Linus has thought it is a good idea to add methods called conpi | eTest St ati cs, conpi | eTest Constructors,
and conpi | eTest Met hods that was thought to include correct calls to all static methods, al public constructors,
and all other public methods that are not otherwise tested. These methods are never called. They serve as a guarantee
that the public interface of a class will never lose any of the functionality provided by its signature in an uncon-
trolled way in just the same way as the test-methods serve as a guarantee that no features will ever be lost.

Example 2.1. An example without javadoc comments

package org.argoum . um . ui;
Import junit.franework. *;

public class GUl Test UMLActi on extends TestCase {
public GUI Test UMLAction(String nanme) {
super (nane) ;

/1 Testing all three constructors.
public void testCreatel() {
UM_LAction to = new UMLAction(new String
0

"hej san"));
assert ("D sabl ed", to.shoul dBeEnabl ed ;

(
) )
public void testCreate2() {

UM_LAction to = new UMLAction(new String
0

"hejsan"), true);
assert ("D sabl ed", to.shoul dBeEnabl ed ;

(
} );
public void testCreate3() {

UMLAction to = new UMLAction(new String("hejsan"), true, UM_.Action. NO_ | CON);
assert ("D sabl ed", to.shoul dBeEnabl ed());

}

and the corresponding no-gui-class:

package org.argoum . um . ui;
Import junit.franmework. *;

public class Test UMLActi on extends Test Case {
public Test UMLAction(String nane) {
super (nane) ;

/1 Functions never actually called. Provided in order to nake
/1 sure that the static interface has not changed.
private void conpileTestStatics() {

bool ean t1 = UM_Acti on. HAS | CON;

bool ean t2 = UM_Acti on. NO_I CON;

UMLAct i on. get Shortcut (new String());
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UMLAct i on. get Mhenoni c(new String());
}

private void conpil eTest Constructors() ({
new UMLAction(new String());
new UMLAction(new String(), true);
new UMLAction(new String(), true, true);

private void conpil eTest Met hods() {
UMLAction to = new UMLAction(new String());
t o. mar kNeedsSave();
t 0. updat eEnabl ed(new hject());
t 0. updat eEnabl ed() ;
t 0. shoul dBeEnabl ed() ;

2.5. Manual Test Cases

The manual test cases are here to help us test ArgoUML in order to cover things that are not testable with the JUnit
test cases. Since it is alittle bit more cumbersome to run them, a tester must read the test cases, understand what he
is supposed to do, do it, and document the result, we try to go as far as possible with the JUnit test cases and have as
few manual test cases as possible. |.e. If one of these tests can be converted into a JUnit test case we shall try to do
so because it can save us alot of time. On the other hand, there are several things that cannot possibly be tested with
JUnit tests, so there probably are alot of Manual Test Casesto be written.

2.5.1. Running the manual tests

Anyone can run the manual tests on any version of ArgoUML. If it doesn't work, i.e. the expected result is not seen,
then thisis a defect in that version of ArgoUML and should be reported using Issuezilla.

At every release, the ambition is to run through all manual tests. Initially, when the amount of manual testsis small,
thisis done by the release responsible while testing the newly compiled release. Later on, when the amount of man-
ual tests makes it unpractical to this during the release work, the work can be done by anyone, or any group of peo-
ple within the project, after a development release is made and before a stable release is made. A signed statement
with list of run tests including version number, a list (hopefully empty) of failed tests together with their Issuezilla
DEFECT number, the host type, OS, jdk version, ArgoUML version, ... shall be mailed to the dev list when these
tests are completed.

2.5.2. Writing the manual tests

Adding a new manual test to the group of aready existing manual tests or improving one of the existing tests helps
the project forward. Remember that the first priority is to test things with the JUnit tests because they can be, to
some extent, run automatically and have their result reported automatically but then manual tests are the next big im-
provement.

Every test has severa attributes to make sure that we can identify the test and help the devel opers and testers.

e A name
This name is the title of the subsection where the test is described.
* A number

These start with TEST1 and are allocated in sequence and maintained manually in this document (TEST2,
TEST3, TEST4, ...). They are never reused when made available by removing atest case.
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 Arevison

Every test case has a revision. These start with REV1 and are increased with one every time the test case is
changed.

* A list of requirements tested
Thislist isreferencesto the requirements as stated in Chapter 3, ArgoUML requirements.
» Preparationsi.e. what to do before the test
Thisis Optional. The default isthat you have just started ArgoUML.
* A description on what to do an what to expect
Thisis adescription in plain English telling the tester exactly what to do and what to expect. If this description
doesn't work or is ambigous in any way the tester should consider the test to be DEFECT and report it in Is-
suezilla
Thisis probably best written like this:
Do: whatever
Expected output: whatever

Do: whatever

Expected output: whatever

2.5.3. The list of tests

This section contains all the tests each in a subsection of its own.

2.5.3.1. Modules are enabled

TEST1 REV1 (Does not test any current requirements.)
Preparations. Download and install ArgoUML together with the modules.
Do: Start in awindow that allows you to see the output on Stdout.

Expected outpult:

Loaded Mbdul e: Java from cl asses
Loaded Mbdul e: Gener at or Cpp
Loaded Mbdul e: Gener at or CShar p
Loaded Modul e: Cener at or PHP

Do: Press F7 (or select menu Generation => Generate All Classes...)
Expected output: A window pops up with Class Name, Java, Cpp, CSharp, and PHP.
Do: Select menu File => Import sources, then open the drop-down box Select language for import: to the far right.

Expected output: The drop-down box contains Java and Java from classes.
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2.5.3.2. Class diagram
TEST2 REV1 (Requirements tested: 1 and 2)
Do: Select the Class Diagram. Click the Package symbol on the Edit pane toolbar. Click on the diagram. Click the
Class symbol on the Edit pane toolbar. Click on the diagram. Click the Interface symbol on the Edit pane toolbar.
Click on the diagram.

Expected output: The Class diagram and the explorer now contains one package, one class, and one interface.

Do: Select the class. Drag from the four quick-buttons located along the sides of the class and rel ease somewhere on
the diagram. Click on the fifth quick-button (buttom-left of the class). Select the interface. Drag from the quick-but-
ton located along the buttom of the interface symbol and release somewhere on the diagram.

Expected output: When releases on the diagram a new class is created both on the diagram, where released and in
the explorer. The type of the association corresponds with the quick-button type. The association created when
clicking the fifth quick-button goes back to the classitself.

2.6. Making a release

To simplify for the person that is actually doing the release work and to make sure that everything is done in the ex-
act same way every time and nothing is forgotten, this list of what to do when releasing is maintained.

It is provided with the hopes of being helpful.
To understand this you need knowledge of how cvs works and how you normally build and test ArgoUML.

This instruction is supposed to work on a windows system (running build.bat). The author (Linus Tolke) has for
some time been running it on a cygwin system (running build.sh) assuming that this will be the same as on any unix
system. How it is actually run on a cygwin/unix system is also noted.

What needs to be done when one actually does arelease:

1. Tagthewhole CVSrepository with the freeze tag!

Normally this tag is "VERSION_X_Y 7z F*, eg. VERSION_0 9 7 F. The according command line CVS
command is cvs rtag VERSION_X_Y_z_F argouml. (Because of a problem on the Tigris site, this doesn't
work. Instead make sure you have a complete checked out copy of ArgoUML, go to the root directory ar -
gounm and run the command cvstag VERSION X Y Z F.)

2. Check out anew copy of the source!

This is done by checking out from the tag using the command cvs co -r VERSION X Y Z F ar-
gouml_modulesand cvsco -r VERSION_X_Y_Z F argouml/testsin anewly created directory.

These commands assume that you have set the CV SROOT correctly. If not you will have to use commands like
cvs-d :pserver:user @cvs.tigris.org:/cvsco ... instead.

3. Buildthereleasel

This is done in the ar gouni / src_new directory of the newly created copy by issueing the command build
dist-release! (Linus: It takes around 10 minutes on my machine JDK1.3.1 01/700MHz/256MB (May 2003), It
tekes around 30 minutes on a Lysator machine simultaneously doing a lot of other things.
JDK1.3.1_06/sun4d/256MB (July 2003). )

On a Cygwin/Unix system you need to first make the ant executable with the command chmod +x
.Jtoolg/ant-1.4.1/bin/ant and then issue the command with ./build.sh instead of build.
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The output should be the files ArgoUML-VERSION-1ibs.tar.gz, ArgoUM.-VERSION-1ibs. zip,
Ar goUML- VERSI ON- nodul es. t ar. gz, Ar goUML- VERSI ON- nodul es. zi p,
Ar goUML- VERSI ON-src. tar. gz, Ar goUML- VERSI ON- sr C. Zi p, Ar goUML- VERSI ON- app. t gz,
Ar goUML- VERSI ON. t ar . gz, and Ar goUML- VERSI ON. zi p inthear gound directory in your new copy.

Test the rel ease!

Either the Ar goUML- VERSI ON. t ar . gz or Ar goUML- VERSI ON. zi p fileistested by unpacking, starting and then
running through the test cases. Currently thereisn't any defined test cases for manual testing.

There are two sets of automatic test cases.

e Run the JUnit test cases in ar goun / t est s by issueing the command build alltests in the ar goum /
src_newdirectory. (Linus It takes around 12 minutes on my machine JDK1.3.1 01/700MHz/256MB (May
2003), It takes around three hours on a Lysator machine simultaneously doing a lot of other things and the
X session over a 50kb/s modem. JDK1.3.1_06/sun4d/256MB (July 2003). )

There should not be any failed tests. (See details on where to find the result in Section 2.4, “ The JUnit test
cases’).

* Run the JUnit test cases in nodul es/ j uni t by cd:ing to nodul es/j uni t and running build run, invok-

ing JUnit tests from the Tools menu, specifying the Test Case TestAll, and running without "Reload classes
every run" checked. (See detailsin Section 2.4, “ The JUnit test cases’).
The corresponding bui | d. sh is not available for a Cygwin/Unix system so you must run the ant command
directly. First make the ant executable with the command chmod +x ../../tools/ant-1.4.1/bin/ant if you
havn't made it above and then issue the command ../../toolg/ant-1.4.1/bin/ant run instead of the build run
command.

No problems shall be found.

If the tests did not pass See Section 2.6.1, “The release did not work”.
Tag the whole repository with the rel ease tag!

This tag is "VERSION_X_Y_Zz", e.g. VERSION_0_9 7. The according command line CVS command is cvs
tag VERSION_X_Y_Z when your are standing in the ar gouni -directory.

Open the repository for commits towards the next version.

Thisis done by setting the ar go. core. versi on indef aul t. properti es to Number of next rel ease,
commiting and telling everyone on the developers mailing list. Notice that this cannot be done in the tagged
copy but you either need to go back to your other working tree or need to check out the file ar goum /
src_new def aul t. properti es specificaly to do this.

Upload the files onto the tigris websitel

Only a project owner can do that. Please write the descriptions of the files like this:

e libraries
libraries needed to compile

* sources
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10.

11.

source code without libraries. If you want to build ArgoUML from source, the cvs version is recommended.
For the gnu version add also: Unpack with GNU-tar.

e complete set
binary distribution, including al libraries

» application bundle

binary distribution, runnable as application bundle

Contact Jason Robbins to make the new Webstart version available!
Jason Raobbins takes care of the signing and publishing of the Webstart version.
Go through Issuezilla and check things.

Thingsto check are:

a. ThatthereisaVersion created in issuezillafor the newly created release.
The purpose of thisisto make it possible for everyone to report bugs on the new release.
b. Make surethat the upcoming releases have target milestones created for them.
c. Changethe target milestones of all the not yet resolved issues for thisrelease to ---.
d. Moveall issuesreported on 'current’ to this release.

These items were reported between the previous version and this version. Since 'current’ will be reused for
the next release, they need to be locked to the closest release to where they were found.

e.  Other stuff.
This can aso be a good time to change all RESOLVED/REMIND and RESOLVED/LATER. Search for
them and Reopen them.

Update the web page

The Lists of Issues [http://argouml.tigris.org/documentation/issuezilla/frequentlyusedlists.html] page contains a
link to each version and needs to be updated.

Make announcements!

Write a News announcements and a short note on the dev, users and announce lists. Announcer should make
sure that he/she is already subscribed to all lists with a reference to the news item.

The announcement shall include a statement on what kind of release this is, information on what has changed
(for stable releases this is a list of what has changed since the last stable release), the list of resolved issues, a
list of serious known problems with this release (stable releases shouldn't have any), technical details on how
the release was built, and the plan for the following release.

Freshmeat: currently Thierry Lach does the freshmeat announcements which require alogin so just inform him.
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2.6.1. The release did not work

This shouldn't happen! Thisreally shouldn't happen!

The reason that this has happened is that one of the developers has made a mistake. Y ou now must decide a way for-
ward.

2.6.1.1. Fix the problem yourself.

If the problem is obvious to you and you can fix it quickly, do so. Thisis done by doing the following:

» Makethereleasetaginto abranch
cvsrtag-b -r VERSION X Y Z FBRANCH X Y Z
» Update your checked out copy to be on that branch
cvsupdate-r BRANCH X Y Z
» Fix the problem in your checked out copy
e Commit the problem in the branch
cvs commit -m'Fix of problem blabla’

e Continue the build process

Thisis done by restarting the build dist-r elease-command and from that point on working in the branch instead
of at the tag.

» Explainto the culprit what mistakes he has made and how to fix it.

It is now his responsibility to make sure that the problem will not appear in the next version. He can do this ei-
ther by merging in your fix or by fixing the problem in some other way.

At this point an in-detail description of how poor programming skills the culprit has and how ugly his mother is,

is probably in place but please keep it constructive! Remember, you might be mistaken when you guess who the
responsibleis.

2.6.1.2. Delay the release waiting for someone to fix the problem.

Create the branch as described in Section 2.6.1.1, “Fix the problem yourself.”. Then tell the culprit and everyone on
the developer list what the problem is and that it is to be fixed in the release branch a.s.a.p.

Monitor the changes made to the branch to verify that no one commits anything else but the solutions to the prob-
lems.

When you get notified that it is completed, update your checked out copy and continue the release work.
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Chapter 3. ArgoUML requirements

Linus Tolke

This chapter contains a description on how ArgoUML should work and behave for the users.

These things might not be implemented yet and the solutions might not even be clear but it is a definition of the
goal.

The fact that it is not implemented or doesn't work as stated here should be registered as a bug in the bug registering
tool.

Every requirement has a number (REQ1, REQ2, REQ3, ...) that never changes, arevision (REV1, REV2, REV3, ...)
that changes when the requirement change, atext that is the requirement text to implement, arationale that is the de-
scription on why this is important, a stakeholder that is one of the stakeholders in the vision for who this is impor-
tant.

3.1. Requirements for Look and feel

This describes how the ArgoUML look and feel shall behave.

1.  When multiple visual components are showing the same model element they shall be updated in a consistent
manner throughout the application.

REQ1 REV1

Rationale: There is no way of telling where the user is looking while working with ArgoUML. For this reason
he might be terribly confused if some other view that happens to show the same element is not showing the
same thing.

Sakeholder: User of ArgoUML

2. As soon as the model element changes then al views shall update. For text fields, this can be at every key
stroke.

REQ2 REV1

Rationale: If a user makes an update of a part of the model, an immediate feedback in all other parts that are
currently showing might help him to get it right.

Sakeholder: User of ArgoUML

3. There shall be no indication of an exception on the screen or in the log if it has occured merely because of a
user mistyping or not being aware of UML syntax.

REQ3 REV1

Rationale: An exception in the log or on the screen is always the sign of a serious error in the application that
should be reported as a DEFECT. If a mistyping generates such a problem the user might loose interest in Ar-
goUML as atool because he percievesit as not working correctly.

Stakeholder: User of ArgoUML

4. All text fields shall have context sensitive help.

19



ArgoUML requirements

Asfollows:

a. A tooltip that explains the data and format expected by the particular field.

This can be omitted when there is a header stating the data of the field and the format is obvious.

b. Pressing F1 or choosing help from the menu shall display a popup window explaining for data and format
required by the current input field. Input focus shall be |eft on the field during any user interaction with the
popup (dragging, scrolling or closing).

REQ4 REV1

Rationale: Throughout a complex application like ArgoUML there are lots of text fields. Unless thereis a pos-

sibility to always get this kind of help the user might not be able to make out what he is actually supposed to do

inthat field.

Sakeholder: User of ArgoUML

3.2. Requirements for UML

ArgoUML shall be a correct implementation of the UML 1.3 model.
REQ5 REV1

Rationale: The vision of ArgoUML isto provide atool that helps people work with an UML model. The UML
model might later on be used in some other tool. If the implementation is not correct then ArgoUML will not
be compatible with that other tool or the user will be confused. There might be alot of tough decisions when it
comes to if it is ArgoUML or some other tool that deviates from the UML 1.3 but there shall never be any
doubt that the intention of ArgoUML isto implement UML correctly.

Sakeholder: User of ArgoUML
ArgoUML shall implement everything in the UML 1.3 model.
REQ6 REV1

Rationale: The ambition isto implement all of UML. This means that no matter how you use UML ArgoUML
will always be aworking tool.

Stakeholder: User of ArgoUML

3.3. Requirements on java and jvm

1

Choice of JRE

We will support any JRE compatible with the Sun specification one version behind the most recent stable JRE
from Sun. A stable JRE is considered to be one that has had a second non-beta rel ease.
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Thisisto allow ArgoUML to gradually take on board new stable features of the Java language while still offer-
ing users some choice of JRE.

REQ7 REV1

Rationale: The JREs and the adjoining libraries (especialy swing) are aways improving to include new fea
tures and new ideas. The developers of ArgoUML would like to use these new features.

Interpretation: This means that we currently want to support JREs 1.3.0, 1.3.1, 1.4.0, and 1.4.1. When a JRE
compatible to Sun JRE 1.5.1 has come out for all major platforms: Solaris, Linux, Windows, Mac, support for
1.3.0 and 1.3.1 will be discontinued.

Sakeholder: Developers of ArgoUML

2. Download and start
It shall be possibleto install ArgoUML locally on the machine and use without Internet connection.
REQ8 REV1

Rationale: ArgoUML is an application that edits an UML model. Thereis no need to have any network defined
while doing this.

Stakeholder: User of ArgoUML
3. Console output

Logging or tracing information shall not be written to the console or to any file unless explicitly turned on by
the user.

REQ9 REV1

Rationale: ArgoUML is an application that edits an UML model. Any information written to anywhere but the
files that the user specifies the user won't know what to do with and it will be perceived as garbage generated
by the ArgoUML application.

Sakeholder: User of ArgoUML

3.4. Requirements set up for the benefit of the de-
velopment of ArgoUML

1. Logging

The code shall contain entries logging important information for the purpose of helping Developers of Ar-
goUML in finding problemsin ArgoUML itself.

REQIOREV1

Rationale: When the devel opers are searching for some problem or when they ask any of the usersto help them
pinpoint some problem such logging messages are very helpful.

Sakeholder: Developers of ArgoUML
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Chapter 4. ArgoUML Design, The Big
Picture

Currently thisis more of abase for discussion and ambition but hopefully this will mature and prove useful.
The code within ArgoUML is separated in components that each have a responsibility.
Chapter 5, Inside the components explains each component in details. This chapter just gives an overall picture.

The components are organized in layers. The purpose of the layersis to keep a clear view of what components pro-
vide services to others and to allow us to know how much isinvolved when testing each component.

TODO: Insert UML diagram describing the relation between components and layers.

This chapter contains a list of all components and what layer they are in and the definition of the responsibility of
each component.

4.1. Definition of component

All ArgoUML code is organized in components.

Each component has:

* A name
» A singledirectory/java package where it resides

Subparts of the component can reside in subdirectories of this directory. Auxiliary parts of the components can
reside somewhere else.

Each component has a single Facade class that can be used by all other components when using the component. The
Facade class is called Conponent Nane Facade and is located in the component package. How it is used is primarily
documented in the class file itself (as javadoc) but the more complex picture is documented in the Cookbook (in
Chapter 5, Inside the components).

Each component can also have one or several plug-in interfaces. That is Facade objects where modules or plug-ins
can connect themselves to modify or augment the behavior of that component.

The plug-in interfaces ae aso al located in the component package and caled
Conponent Name Pl ugi nPl ug-i nType. Example: Model Pl ugi nDi agr am Model Pl ugi nType.

If the component uses a callback-technique the callback is aways made to an interface. The interface is also in the
component package and it is caled Conponent NamePl ug-i nTypel nt er f ace. Example:
Model Di agr aml nt er f ace, Model Typel nt er f ace.
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4.2. Relationship of the components

Each component that is used by other components provide two ways for other components to use them:

The Facade class

The use of Facade class is not wide spread in ArgoUML. This is because ArgoUML is traditionally built as a
whole and no components were clearly defined.

A Facade class provides the most common functions other components want to do when using that components
to reduce the need of having to use anything else but the Facade class. The Facade class should be very much
more stable than the component itself. Methods in the Facade should change really slowly and only be removed
after several months (and one stable release) of deprecation.

The Facade class is documented in the class file itself (as javadoc) and the more complex picture (if needed) is
documented in the Cookbook (in Chapter 5, Inside the components).

Callsto public methods

Traditionally components interface through public methods and public variables. For this reason, always exer-
cise extreme caution when changing the signature of a public method. (See Section 8.1, “How to work against
the CV Srepository”.)

This way of communicating is still to be used when it is not convenient to use the Facade for a specific use of
that component.

For each component X in ArgoUML that uses the component Y the designer of that component X, must decide if he
wants to use cals to public methods when using the component Y (putting a set of import
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org.argouml.Y .internals.blabla.*; statements in each file in the files of component X that uses component Y) or just
use the Facade class of component Y (putting only one import org.argouml.Y.Y Facade; in each file in the compo-
nent X that uses component Y).

The public calls solution makes the component X depending on the component Y meaning that when we change the
insides of the component Y we must also change component X. The facade calls solution doesn't make the compo-
nent X depending on the component Y but just the Facade of component Y.

If the public calls solution or facade calls solution is used shall be described in the Cookbook's description of com-
ponent X in thelist of used components.

4.3. Definition of layer

Layers are used to organize and clairify the relationships between the different components within ArgoUML.

ArgoUML is built from the bottom and up. Components on a higher level are relying on components on a lower
level and never the other way around. A component cannot even rely on a component in the same layer.

This means that when testing a component, it can always be tested with just that component and components on
lower levels.

4.4. Layer O - Description of components

Layer 0 contains some infrastructure components that just are there for every other layer to use.

They are all insignificant enough not to be mentioned when listing dependencies.

» Logging

Calls can be spread all over that would go through some rule set and then end up on file, on the output or not at
all.

e Internationdization

Thisisthe set of filesthat is arepository of localized strings. Every other module uses these strings in al com-
muncations with the user.

The Internationalization Component is described in detail in Section 5.11, “ Internationalization”.
* JRE with utils

Every other component can use the classes available with the JRE.

Lagging Internationalization LIFE, Swing

4.5. Layer 1 - Description of components

Layer 1 isthe lowest layer. The components in this layer do not rely on any other part (except layer 0) of ArgoUML
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to do their work. They can al betested in full individually i.e. independant of any other component.

* TheModel
The Model contains a modifyable view of the UML model and the diagrams.

The Model presents several different views and access methods for the information. Among other things, the in-
formation can be saved, loaded, examined, and observed.

The Model is described in detail in Section 5.1, “Model”.
* Todoitems

Thisisthe To do items. They can be created, deleted and saved.

The To Do Items Component is described in detail in Section 5.14, “To do items”.
* The GUI Framework

This is the framework with menus, tabs, and panes available for the other components to fill with actions and
contents.

The GUI Framework Component is described in detail in Section 5.9, “The GUI Framework”.
* Help system

Not yet implemented.

This is the component that the other components can call to present some help for the user.

The Help System Component is described in detail in Section 5.10, “Help System”.

hodel | izUI Framewao i | To do ltems | Help System |

I I I
1 1 1
1 1 1
1 - W I - 1 I
1 1 1
1 1 1
1 1 1

- !
[N -~ W
Logging Internationalization URE, Swing

4.6. Layer 2 - Description of components

These components rely on components of layer 1 in order to do their work.
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» Diagrams

This is the diagram view of the model. The notation is a property that belongs in the Diagrams so the different
language register their provided notation in the Diagrams component.

The Diagrams Component is described in detail in Section 5.3, “Diagrams’.
» Property panels
Thisisthe prop panel view of the model.
The Property Panels Component is described in detail in Section 5.4, “Property panels’.
» Explorer
Thisisthe tree view of the model.
The Explorer Component is described in detail in Section 5.15, “Explorer”.
» Code Generation
Thisisthe common code for and the point where each language with Code Generation possibility registers.
The Code Generation Component is described in detail in Section 5.6, “ Code Generation Component”.
* Reverse Engineering
Thisisthe common code for and the point where each language with Reverse Engineering possibility registers.
The Reverse Engineering Component is described in detail in Section 5.5, “Reverse Engineering Component”.
*  Module loader
Thisisthe load mechanism for loading all Layer 3 components and other modules into ArgoUML.

The Module Loader Component is described in detail in Section 5.16, “Module loader”.

Ciagrams | Froperty Panel | Mawvigator Panel | Feverse Engineeringl Code Generation | tModule Loader |

T T
1 1
1 1
A 1
1 1 ; -
1 1
1 1
1 1

' Voo T Wik
GUI Framewark hdodel

4.7. Layer 3 - Description of components

These components are primarily connected through the pluggable interfaces meaning that they can be individually
disabled using the module loader.
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Java Code generation, Reverse engineering

Thisisthe ArgoUML connection to the javalanguage.

The Java Component is described in detail in Section 5.7, “ Java - Code generations and Reverse Engineering”.
Other languages - Code generation, Reverse engineering

Languages are plugged into the notation, the import (reverse engineering), and code generation.
See Section 5.8, “Other languages”.

Critics and checklists

Thisisthecritics.

The Critics Component is described in detail in Section 5.2, “ Critics and other cognitive tools”.
OCL

Thisisthe editing of the OCL strings.

The OCL Component is described in detail in Section 5.17, “OCL".

(Other languages |
OCL Critics

Hawa

I - -
== - I 1
Vi Yy 3 V4
hiodel Code Generation | Rewverse Engineeringl fModule Loader I To do ltems

28




Chapter 5. Inside the components
Warning

This chapter is currently under rework with new component organization.

5.1. Model

Purpose - to provide the data structures that keep track of the model and the diagrams. This comes with a complete
set of methods to modify the model and register interest in changes to the model.

The Model islocated in or g. ar gouni . nodel .

The Model isaLayer 1 component. See Section 4.5, “Layer 1 - Description of components”.

Thisisimplemented using NSUML to implement the UML model.

ArgoUML uses severa factories and helperclasses to manipulate the NSUML model. The NSUML mode itself
does not define enough 'business' logic to be directly used and the factories and helperclasses provide a centralized
place for accessing this 'business’ logic. Per section of chapter 2 of the UML 1.3 specification there is one factory
and one helper. They are placed in their own packages. The package name convention s
org. argour . nodel . unl . SECTI ONNAME where sectionname is one of the following:

» foundation

+ foundation.core

 foundation.extensionmechanisms

» foundation.datatypes

* behavioralelements

* behavioralelements.commonbehavior

* behavioralelements.statemachines

* behavioralelements.usecases

* behavioralelements.collaborations

» behavioraelements.activitygraphs

* modelmanagement

Each package has at least a helper and a factory in it. The factories contain all methods that deal with creating and
building modelelements. The helpers contain al utility methods needed to manipul ate the modelelements.

Both helpers and factories are singletons. The static method to access them is get Fact ory for the factory and
get Hel per for the helper.
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5.1.2.

Inside the components

Factories

The factories contain at least for each model element a create method. Example: cr eat ed ass residesin Cor eFac-
tory inthe package or g. ar gouni . nodel . un . f oundat i on. cor e. Besides that, there are several buildmethods
to build classes. The build methods have a signature like

publ i ¢ MODELELEMENT bui | dMODELELEMENTNAME( par ans) ;

Each build method verifies the wellformednessrules as defined in the UML spec 1.3. The reason for thisis that NS-
UML does not enforce the wellformedness rules even though non-wellformed UML can lead to non-wellformed
XMI which leads to saving/loading issues and all kinds of illegal states of argouml.

If you want to create an element you shall use the create methods in the factories. Y ou are strongly advised to use a
build method or, if there is none that suits your needs, to build one thereby reusing the allready existing build meth-
ods and utility methods in the helpers. One reason for this is that the eventlisteners for the newly created modelele-
ment are setup correctly.

TODO: Am | allowed to call the factories from any thread?

Helpers

The helpers contain all utility methods for manipulating modelelements. For example, they contain methods to get
all modelelements of a certain class out of the model (see get Al | Model el enent sOfF Ki nd in Model managenen-
t Hel per).

To find a utility method you need to know where it is. As arule of thumb, a utility method for some modelelement
is defined in the helper that corresponds with the section in the UML specification. For example, al utility methods
for manipulating classes are defined in Cor eHel per .

There are afew exceptions to this rule, mainly if the utility method deals with two modelelements that correspond to
different sections in the UML specification. Then you have to look in both corresponding helpers and you will prob-
ably find what you are searching for.

TODO: Am | allowed to call the helpers from any thread?

5.1.3. The model event pump

5.1.3.1. Introduction

Late 2002, the ArgoUML community decided for the introduction of a clean interface between the NSUML model
and the rest of ArgoUML. Thisinterface consists of three parts:

1. Themodel factories, responsible for creation and deletion of modelelements

2. Themodel helpers, responsible for utility functions to manipulate the model elements and

3.  Themodel event pump, responsible for sending model events to the rest of ArgoUML.

In other paragraphs the model factories and the model helpers are aready introduced. Therefore we won't discuss
them here again.

The model event pump is the gateway between the model elements and the rest of ArgoUML. Events fired by the

model elements are catched by the pump and then ‘pumped'’ to those listeners interested in them. The main advantage
of this model is that the registration of listeners is concentrated in one place (see picture *). This makes it easier to
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Inside the components

change the interface between the model and the rest of argouml.

Besides this, there are some improvements to the performance of the pump made in comparision to the situation
without the pump. The main improvement is that you can register for just one type of event and not for all events
fired by some modelelement.

'modelelement! : MBaze

flistener! : MElementListener

‘modelelement? : MBaze

flistener? : MElementListener

‘modelelement? : MBaze flistener? : MElementListenear

fmodelelement] : MBase

flistener! : MElementlistener

fmodelelement? : MBase fpump : UmitdodelEventPump

Mistener? : MElementListener

fmodelelements : MBase flistener? : MElementlistener

The model event pump will replace all other event mechanisms for model events in the future. These mechanisms
(like UML ChangeDispatch and ThirdPartyEventlisteners for those who are interested) are DEPRECATED. Do not
use them therefore and do not use classes that use them.

Public API

Y ou might wonder: how does this all work? Well, very simplein fact.

A modelevent (from now on a MEvent) has a name that uniquely identifies the type of the event. In most cases the
name of the MEvent is equal to the name of the property that was changed in the model. In fact, there iseven a1-1
relationship between the type of MEvent and the property changed in the model. Therefore most listeners that need
MEvents are only interested in one type of MEvent since they are only interested in the status of 1 property.

TODO: What thread will | receive my event in? What locks will be held by the Model while | receive my event i.e.
is there something | cannot do from the event thread?

In the case described above (the most common one) you only have to subscribe with the pump for that type of event.
This is explained in section Section 5.1.3.2.1, “ How do | register a listener for a certain type event ” and Sec-
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tion 5.1.3.2.2, “How do | remove alistener for a certain event”
Besides the case that you are interested in only one type of event (or a set of types), there are occasions that you are
interested in al events fired by a certain modelelement or even for all events fired by a certain type of modelele-

ment. For these cases, the pump has functionality too. This is described in section Section 5.1.3.2.3, * Hey, | saw
some other methods for adding and removing?”.

5.1.3.2.1. How do | register a listener for a certain type event

Thisisreally very simple. Use the model

addModel Event Li st ener (MEl emrent Li stener |istener, MBase nodel el enent, String event Nane)

like this:

Url Mbdel Event Punp. get Punp() . addMbdel Event Li st ener (t hi s, nodel el enent| Am nterestedln, "lam nterestedl

Now your object this gets only the MEvent s fired by model Elementl Aminterestedin that have the name "laminter-
estedInThisEventnameType".

5.1.3.2.2. How do | remove a listener for a certain event

Thisisthe opposite of registering alistener. It all works with the method

renoveModel Event Li st ener ( MEl ement Li stener |istener, MBase nodel El enent, String event Nane)

on Um Model Event Punp likethis:

Ul Model Event Punp. get Punp() . renovehMbdel Event Li st ener (thi s, nodel el enent| Aml nterestedln, "lanl nterest
Now your object is not registered any more for this event type.
5.1.3.2.3. Hey, | saw some other methods for adding and removing?

Y es there are some other method for adding and removing. You can add a listener that is interested in ALL events
fired by a certain modelelements. This works with the method:

addModel Event Li st ener ( MEl enent Li stener |istener, MBase nodel el enent)

As you can see no hames of events you can register for here.
Furthermore, you can add a listener that is interested in several types of events but coming from 1 modelelement.

This is a convenience method for not having to call the methods explained in section Section 5.1.3.2.1, “ How do |
register alistener for a certain type event " more than once. It works via:

addModel Event Li st ener (MEl ement Li stener |istener, MBase nodel el enent, String[] eventNanes)

Y ou can pass the method an array of strings with eventnames in which your listener isinterested.
Thirdly there is avery powerfull method to register your listener to ALL events fired by a ALL modelelements of a

certain class. Y ou can understand that using this method can have severe performance impacts. Therefore use it with
care. Themethod is:

addCl assMbdel Event Li st ener ( MEl enent Li stener |istener, C ass nodel O ass)

There are also methods that allow you to register only for one type of event fired by all modelelements of a certain
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class and to register for a set of types of eventsfired by all modelements of a certain class.

Of course you can remove your listeners from the event pump. This works with methods starting with remove in-
stead of add.

5.1.3.3. Tips

1. Don't forget to remove your listener from the eventpump if it's not interested in some event any more.

If you do not remove it, that's gonna cost performance and it will give you a hard time to debug all the logical
bugs you seein your listener.

2. When you implement your listener, it iswise to NOT DO the following:

pr opert yChanged( MEl enent Event event) {
// do ny thing for event type 1
// do ny thing for event type 2
/'l etc.

Thiswill cause the things that need to be done for event type 1 to be fired when event type 2 do arrive.

This still happens at alot of placesin the code of ArgoUML, most notably in the model Changed method of the
children of FigedgeM odel Element.

5.1.3.4. The future

Some people might wonder if we cannot make a better interface between the model and the rest of ArgoUML if we
use our own event types. These people are right. There are plans to replace the MElementListener with Property-
ChangelListeners and using the PropertyChangeEvents instead of the MElementEvent. This has not been done yet
since thisinvolves alot of work and testing.

Next to this, it is likely that the implementation of the Event pump itself is going to change. Not the API but the im-
plementation! At the moment the event pump does not use the AWT Event Thread for dispatching events. This can
make argouml slow (in the perception of the user).

Besides that, the current implementation does not use the standard data structure that Swing uses for event registria-
tion (i.e.j avax. swi ng. Event Li st ener Li st ). We are in the process of researching if it isagood thing to use this
standard instead of our own implementation.

5.1.4. How do I...?

e ..add anew model element?

Make a parameterless build method for your NSUML modelelement in one of the UML Factories (for instance
Cor eFactory). Stick to the UML 1.3 spec to choose the correct Factory. The package structure under
org. argouni . nodel . um follows the chapters in the UML spec so get it and read it! In the buildmethod, cre-
ate a new modelelement using the appropriate create method in the factory. The build method e.g. is a wrapper
around the create method. For all elements there are already create methods (thanks Thierry). For some elements
there are already build methods. If you need one of these elements, use the build method before you barge into
building new ones. Initialize al things you need in the build method as far as they don't need other modelele-
ments. In the UML spec you can read which elements you need to initialize. See for example bui | dAt -
tribute() foran example.

If you need to attach other aready existing modelelements to your modelelement make a
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bui | dXXXX( Mvbdel el enent toattachl, ...) method in the factory where you made the build method.
Don't ever call the create methods directly. If we use the build methods we will always have initialized mod-
elelements which will make a difference concerning save/load issues for example.

Now you probably also need to create a Property Panel and a Fig object (See Section 5.3.2.5, “Creating a new
Fig (explanation 2)").

e ..Create anew create method?
Createit in the correct factory.
e ..Create anew utility method?

Createit in the correct helper.

5.2. Critics and other cognitive tools

5.2.1.

Purpose - to provide cognitive help for the User. This help is based on the current model that the User works with.
The Criticsare located in or g. ar gount . cogni ti ve.
The Criticsis aLayer 3 component. See Section 4.7, “Layer 3 - Description of components’.

The Critics component depends on the Model that it works against to take all decisions and the To Do Items used to
present the information.

This component contains the following main class types:

» Critics provide help to find artifacts in the model that do not obey simple design "rules" or "best practises’.

» Checklists provide help for the user to suggest and keep track of considerations that the user should make for
each design element. Checklists are currently (0.9.5 and 0.9.6) turned off.

» ToDoltems provide away for the Critics to communicate their knowledge to the User and let the User start Wiz-
ards.

»  Wizards are step by step instructions that fix problems found by the Critics.

Main classes

Hereisanillustration of the main classes implementing critics
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Critic

+Critici

+getCritickey]: Configurationkey
+getCriticCategoryd: String

+getCritichame : String

+critique idm: Object, degr: )z woid

+ postlte miite m: , dm: Object, dzgr: ): void

+ predicate idm: Object, dsgr: ): boolean

+ =tillvalidii: , dzgr: ): boalean

+supportsid: ) boolean
+getSuppartedDecizionsd: Vector
+addSupportedDecizionid: 3 woid
+supportsig: ) boolean

+getSupportedCoalsd: Yectar
+addSupportedGoalig: ): wvoid
+containsKnowle dge Typs itype : 5tring): boolean
+addKnowle dge Type ttbype : Stringd: woid
+getinowledgeType s Yectorset

+ sethnowledge Type sikt: Yectorfet): void

+ sethnowledge Type sitl: String): woid

+ zetKnowledge Type sitl: String, t2: String): woid
+sethnowledge Type sitl: 5tring, t2: String, t2: String): woid
+static reazonCode Foris: String): int
+getTrigge rMazki(: long

+addTrigge ris: String): void

+ matchReasonipatte rnCode: long): boolzan
+expandide sc: String, offs: YectorSet): String
+ge tC larifie rd: lcon

+izActive J: boolean

+ b2 Active 0 woid

+ b Inactive 0 woid

+addControlReciname: String, controlCata: Object): Object
+getControlReciname: String): Object
+isEnabledd: boolean

+zetEnabledis : boolean): void

+ snoozeOrde rd: void??

+snooze 0 woid

+unznooze §: woid
+izRelevantToDecisionsidsgr: ): boolean

+isRe levantToGoalsidsgr: ) boalean

+ make Wizard ite m: §: Wizard
+getWizardClazsiite m: ): Class

+initWizardiw: Wizard): void
+getDecizionCategon: String
feetDecisionCategoryic: String): woid
+getCriticType 02 5tring

+getExpe rtEmail: String

+setExpe rtEmailladdr: String): void
+getHeadline idm: QObject, dsgr: ): String
+getHeadline jpffe nde rs: YectorSet, d=gr: j: S5tring
+getHeadline &: String

+ setHeadline (h: String): waid

+getPriorityioffe nde rs: Yectorset, dzar ) int

+ setPriorityip: int): void

+getPriarityd: int

+getDe scriptionioffe nders: VectorSet, dzar: ): String
+setDescriptionid: String): void

+getDe scriptionTe mplate 0: String

+getMore InfollFLioffe nde rs: YectorSet, dsgr: ): String
+setMore InfoURL{m: String): woid

+gethaore InfollRLO: String

RzetArginame: String, value: Object): woid
FoetArginame: String): Ohject

+getAngz(: Hazhtable

+zetArgsih: Hashtable): void

+toDolte midm: Object, dsgr: )2 woid™
+canFixltiitam: ): boalean

+ fixltlite m: , arg: Object): void

+toStringd: String

from org.anrgouml.cognitice .critics

CrUnL

from arg.argouml.uml.cagnitice .critics

CAREFUL: attribute s and methods miszing

CrConsiderSinglaton

from

org.argouml.patte rn.cognitive critics

+CrConside rsingletond
msd(s: String): void

+ predicate 2{dm: Object, dzgr: Dezigner): boolean|
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Critics are currently located in:

» org.argouml.cognitive.critics

These are basic critics, which are very general in nature. For example ArgoUML keeps nagging when Modelele-
ments overlap, which makes the Diagram hard to read.

This package also contains the base classes for the handling.
« org.argouml.uml.cognitive.critics

These are Critics which are directly related to UML issues (well, more or less). For example, it will nag when a
class has too many operations, because that makes it hard to maintain the particular class.

This package also contains Wizards used by these Critiques.
e org.argouml.pattern.cognitive.critics
These are criticsrelated to patterns. Currently they deal only with the Singleton pattern
» org.argouml.language.java.cognitive.critics
These are critics which deal with java specific issues. Currently thisis only awarning agains modelling multiple
inheritance.
The Base class for Wizardsisor g. ar gounti . ker nel . W zard.
Checklists are located in the package org.argouml.cognitive.checklist.

Helper classes for To Do Items, To Do Pane, Wizards and the Knowledge Types are located in the package
org.argouml.cognitive.ui.

5.2.2.How do | ...?

e ..Create anew critique?

Currently the only way to add a new critique is to write a class that implements it so that is described here. There
have however been ideas on a possibility to build critics in some other way in the future, as a set of rules instead
of java code.

Create a new critic class, of the form Cr xxxxYyyyzzzz, extending Cr UML. Typically your new class will go in

the package org. argoum . um . cognitive.critics, but it could go in one of the other cogni -

tive.critics packages.

Write a constructor, which takes no argouments and calls the following methods of Cr UM_:

» setResource(” CrXxxxYyyyZzzz"); to set up the locale specific text for the critic headline (the one liner
that appears in the to-do pane) and the critic description (the detailed explanation that appears in the to-do
tab of the details pane).

e addSupportedDecision(CrUML .decAAAA); where AAAA is the design issue category this critic falls into
(examplesinclude STORAGE, PATTERN METHODS).

e setPriority(ToDoltem.BBB_PRIORITY); where BBB is one of LOW MEDI UMor HI GH, to set the priority for
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the critic in the to-do pane.

e addTrigger("UM. Met ad ass"); where UML Met adl ass isa UML MetaClass, with initial lower capital,
e.g. "associationEnd". The intention is that critics should only trigger for elements (or children) of particular
UML metaclasses. | (Jeremy Bennett february 2002) believe this code is not yet working so you can proba-
bly leave it out. Y ou can have multiple cals to this method for different metaclasses.

After this add a method public boolean predicate2(Object dm, Designer dsgr);. This is the decision routine
for the critic. dmisthe UML entity (an NSUML object) that is being checked. The second argument, dsgr isfor
future development and can be ignored. The Critic class conveniently defines two boolean constants
NO_PROBLEMand PROBLEM_FOUND to be returned according to whether the object is OK, or triggersthe critic.

dm may be any UML object, so the first action is to see if it is an artifact of interest and if not return
NO_PROBLEM

The remaining code should examine dmand return NO_PROBLEMor PROBLEM_FOUND as appropriate.

Having written the code you need to add the text for the headline and description to the cognitive resource bun-
dles. These are in the package or g. ar gouni . i 18n, in the file UM_.Cogni t i veResour ceBundl e. j ava. You
need to add two keys for the head and description, which will be named respectively Cr xxxxYyyyzZzzz_head
and Cr xxxxYyyyZzzz _desc. There are plenty of examplesto look at there. The other files UM.Cogni ti veRe-
(sour ceBundl e_en_GB. j ava, UMLCogni ti veResour ceBundl e_es. j ava, ... for British English, Spanish,
... respectively) are the responsibility of the corresponding language team. Notify the language teams that there
iswork to be done.

Inmethod I ni t of theclassorg. argoum . um . cogni tive.critics.|nit,addtwo statements:

public static Critic crXxxxxYyyyZzzz = new Cr XxxxxYyyyZzzz();
N Agency. regi ster (crXxxxxYyyyZzzz, DesignMaterialds);

If you want to add a critic to a design material which is not already declared (for example the Extend class), you
will haveto add athird statement to the | ni t method aswell, whichis:

java.lang. O ass XxxYyyyZzCQ's = MXxxYyyyZzlnpl . cl ass;

where MXxxYyyyZzI npl .class should be part of the NovoSoft UML package.

Finally you should get a new section added to the user manual reference section on critics. The purpose of thisis
to collect all the details and rationale around this critic to complement the short text in the description. It should
gointheref_criticsxml file and have an id tag named critics.Cr XxxYyyyZzzz.

..write thetest in a critique?

The critiques tests are essentially a combination of conditions that are to be fulfilled. The conditions are often
simple tests on simple model elements.

The class org. argouni . cognitive.critics.CriticUtils contains static routines that are commonly
needed when writing pr edi cat e2 (for example to test if a class has a constructor). If you find you are writing
code that may be of wider use than just your critic, you should add it to Cri ti cUti | s rather than putting it in
your critic.

For commented examples to copy, look at
org.argoum . pattern.cognitive.critics.CrConsiderSingleton,
org.argounm . pattern.cognitive.critics.CrSingletonViolated and

org.argoum . um .cognitive.critics.CrConstructorNeeded.

37



Inside the components

o _fixacritique?

L ocate the critique and insert some logging code. Y ou should make sure that you understand all the implications
of changes, therefore it is a good idea to see what makes the critic nag in the first place. But rest assured: some
of the critics haven't been updated to reflect the latest changesin ArgoUML, so thisis a procedure which is well
worth digging into, since it gives you aso some exposure to related NSUML elements.

» ...changethetext of acritique?

The texts of the critics should be in the according localization files and resource bundles. Be careful: in some

criticsthetext is still in the critic, but if you change that, you will notice that it doesn't have any effect.

5.2.3. org.argouml.cognitive.critics.* class diagram
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5.3. Diagrams

SR e I )

Purpose - to generate a graphical view of the diagrams in the model with tools. The contents of the diagrams and
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model is modifyable. TODO: Notation!
The Diagrams will belocated in or g. ar gound . ?2??.
The DiagramsisaLayer 2 component. Section 4.6, “Layer 2 - Description of components’.

The Diagrams are depending on the Model and the GUI framework.

How do | add a new element to a diagram?

To add a new element to a diagram, two main things have to be done.

1. Create new Fig classes to represent the element on the diagram and add them to the graph model and renderer.

2. Createanew property panel classthat will be displayed in the property tab windown on the details pane. Thisis
described in Section 5.4, “ Property panels’.

Throughout we shall use the example of adding the UML Extend relationship to a use case diagram. This allows two

Use Cases to bejoined by a dotted arrow labelled «ext end» to show that one extends the behavior of the other.

The classes involved in this particular example have all been well commented and have full Javadoc descriptions, to
help when examining the code. Y ou will need to read the description here in conjunction with looking at the code.

How to add a new Fig

The new item must be added to the toolbar. Both the graph model and diagram renderer for the diagram will need
modifying for any new fig object.

5.3.2.1. Adding to the toolbar

Find the diagram object in um / di agr am XXXX/ ui / UMLYYYYDi agr am j ava, where XXXX is the diagram type
(lower case) and YYYY the diagram type (bumpy caps). For example un/dia-
grani use_case/ ui / UMLUseCaseDi agram j ava. This will be a subclass of UMLDiagram (in um / di a-
grand ui / UMLDi agr am j ava).

Each toolbar action is declared as a protected static field of class Act i on, initiated as anew CrdCr eat eNode (for
nodal UML elements) or anew CdSet Mode (for behavior, or creation of line UML elements). These classes are
part of the GEF library.

The common ones (select, broom, graphic annotations) are inherited from UMLDiagram, the diagram specific ones
in the classitself. For example in UM L UseCaseDiagram.java we have the following for creating Use Case nodes.

protected static Action _actionUseCase =
new CmdCr eat eNode( MJUseCasel npl . cl ass, "UseCase");

Thefirst argument is the class of the node to create from NSUML, the second a textual toal tip.

For creating associations we have:

protected static Action _actionAssoc =
new CndSet Mode( MbdeCr eat ePol yEdge. cl ass,
"edged ass”, MAssoci ationlnpl.class,
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"Associ ation");

The first argument is a GEF class that defines the type of behavior wanted (in this case creating a poly-edge). The
second and third arguments are a named parameter used by ModeCr eat ePol yEdge ("edgeClass’) and its value
(MAssoci ati onl npl . cl ass). Thefinal argument is atooltip.

The toolbar is actually created by defining a method, i ni t Tool Bar () which adds the tools in turn to the toolbar (a
protected member named _t ool Bar ).

The default constructor for the diagram is declared private, since it must not be called directly. The desired construc-
tor takes a namespace as an argument, and sets up a graph model (UseCaseDi agr anr aphModel ), layer perspec-
tive and renderer (UseCaseDi gr anRender er ) for nodes and edges.

5.3.2.2. Changing the graph model

The graph model is the bridge between the UML meta-model representation of the design and the graph model of
GEF. They are found in the parent directory of the corresponding diagram class, and have the general name YYYY-
Di agr ana aphModel . j ava, where YYYY is the diagram name in bumpy caps. For example the use case diagram
graph model isinum / di agr am use_case/ UseCaseDi agr an(a aphModel . j ava

The graph model is defined as a child of the GEF class Mut abl eGr aphSuppor t , and should implement Mt abl e-
G aphModel (GEF), Vet oabl eChangelLi st ener (Java) and MEl enent Li st ener (NSUML).

5.3.2.3. Changing the renderer

The renderer is responsible for creating graphic figs as required on the diagram. It is found in the same directory of
the corresponding diagram class, and has the general name YYYYDi agr anRender er . j ava, where YYYY isthe dia-
gram name in bumpy caps. For example the use case diagram graph model is in um/dia-
gram use_case/ ui / UseCaseDi agr anRenderer.j ava

This provides two routines, get Fi gNodeFor (), which provides a fig object to represent a given NSUML node ob-
ject and get Fi gEdgeFor (), which provides afig object to represent a given NSUML edge object.

In our example, we must extend get Fi gEdgeFor () so it can handle NSUML MExtend objects (producing a
Fi gExt end).

5.3.2.4. Creating a new Fig (explanation 1)

New objects that are to appear on a diagram will require new Fig classes to represent them. In our example we have
created FigExtend. They are placed in the same directory as the diagram that uses them.

The implementation must provide constructors for both a generic fig, and one representing a specific NSUML ob-
ject. It should provide a setFig() method to set a particular figure as the representation. It should provide a method
canEdit() to indicate whether the Fig can be edited. It should provide an event handler model Changed() to cope with
advice that the model has changed.

5.3.2.5. Creating a new Fig (explanation 2)

Assuming you have your modelelement already defined in the model and your PropPanel for that modelelement you
should make the Fig class.

1. For nodes, that are Figs that are enclosed figures like Fi gC ass, extend from Fi gNodeModel El ement . For
edges, that are lines like Fi gAssoci at i on, extend from Fi gEdgeMbdel El enent . The name of the Fig has to
start with (yesindeed) Fig. The rest of the name should be equal to the modelelement name.

40



Inside the components

2. Create adefault constructor in the Fig. In this default constructor the drawing of the actual figure is done. Here
you draw the lines and text fields. See Fi gC ass and Fi gAssoci at i on for an example of this.

3. Create a constructor Fi gMyModel el ement (Obj ect owner) . Set the owner in this method by calling se-
t Oaner . Make a method set Oaner that overrides it's super. Let the method call it's super. Set all attributes of
the Fig with data from it's owner in this set Oaner method. See set Oaner of Fi gAssoci at i on for an exam-
ple.

4. Create an overriden method pr ot ect ed voi d nodel Changed() . This method must be called (and is if you
implement the fig correctly) if the owner changes. In this method you update the fig if the model is changed.
See Fi gAssoci ati on and Fi gC ass for an example.

5. If you have text that can be edited, override the method t ext Edi t ed( Fi gText text). In this method the
edited text is parsed. If the parsing is simple and not Notation specific, just do it in textEdited. But for most
cases. delegate to ParserDisplay. See the method par seAt t ri but e in ParserDisplay for an example. Stick to
the Notation you are using to have the right parsing scheme. There is work to be done here but please don't
make it an even bigger mess:)

6. Make an Action that can be called from the GUI. If you are lucky, you just can use CndCr eat eNode. See for
examples UMLCl assDi agr amof using CrdCr eat eNode.

7. Adapt the method canAddEdge( Obj ect o) on subclasses of G aphModel if you are building an edge so it
will return true if the edge may be added to the subclass. Subclasses are for example d assDi agr anGr aph-
Model and UseCaseDi agr amGr aphModel . If you are building a node, adapt canAddNode( Obj ect 0) .

8. Adapt the method get Fi gEdgeFor on implementors of G- aphEdgeRender er if you are implenting an edge
so it will return the correct Fi gEdge for your abject. If you are implementing a node, adapt the method get -
Fi gNodeFor on implementors of GraphNodeRender er . In argouml classes like Cl assDi agr anRender er
implement these interfaces.

9. Add an image file for the buttons to the resource directory or g/ ar gouni / | mages. Thisimage file must be of
Gif format and have a drawing of the button image to be used in itself. This image is aso used on the Prop-
Panel. The name of the Image file should be nodel el enent . gi f

10. Add buttons to the action you created on those places in the gui that have a need for it. This should be at least
the button bar in each diagram where you can draw your modelelement. Probably the parent of your modelele-
ment (e.g. classin case of operation) will want a button too, so add it to the PropPanel of the parent. In case of
the diagrams, add it in UMLdi agram j ava, SO in UMLO assDi agr amif it belongs there. In case of the PropPan-

els, most of them don't use actions, they implement them directly as methods in the PropPanel themselves.
Please don't do that but use an action so we have one place of definition.

5.4. Property panels

Purpose - to provide aform view of the diagrams and objects in the model. The contents of the model is modifyable.
The Property panelswill belocated in or g. ar gournd . 2.
The Property panelsisalayer 2 component. See Section 4.6, “Layer 2 - Description of components’.

Currently the PropPanels for the diagrams are in or g. ar goun . um . di agr am ui and the property panels for the
other object areinor g. ar goun . uni . ui . NS-UML pat h.

5.4.1. Adding the property panel

. Warning
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This description is old and the property panels has undergone some fundamental changes since it was
written. It would be good if someone that knows how it works now could write a description on how it
works now.

Property Panels are found as class PropPanel XX X.java, where XXX is the UML metaclass. They are in sub-
packages of org.argouml.uml.ui corresponding to the XXX NSUML packages, which in turn correspond to their sec-
tion in the chapter 2 of the UML 1.3 spec. This packaging is essential for their lookup through Java reflection.

So for our example we creste a new class  PropPanel Extend in  package
org. argoum . um . ui . behavi or. use_cases.

Any associated classes that do not fall into the NSUML classification are provided in org.argouml.uml.ui.

Typically the constructor for the new class invokes the parent constructor, and then builds the fields required on the
property tab. The parent constructor may need an icon. If you need a new icon, it should be placed in org/ ar -
gourl / | mages and a call to Resour ceLoader . | ookupl conResour ce() made (note this is a method of a GEF
class). Thisisusually added to Pr opPanel Mbdel El enment . For our example we have had to add Ext end. gi f .

Finally the property panel must be added to the list of property panelsin therun() method of the TabPr ops class,
with anew call of _panel s. put () . If you don't do this, navigation listeners won't know about it!

The property pand is created as a grid with a predefined number of columns (2 if there are only a few fields, 3 if
there are alot). Into each row of each column is placed a caption and a corresponding field.

Adding a caption or field is through one of a small number of utility methods which require you to specify which
column and which row and also awei ght y parameter to specify the amount of padding to be added when fields are
stretched to fit a column. Vertical padding is distributed in proportion to wei ght y amongst al fields in the column
that have non-zero wei ght y values.

Tip
You should always ensure at least one field or caption in each column has a non-zero value for

wei ghty. If you wish everything fixed size and floated to the top, make the value for the final caption
in the column non-zero.

Every field is built from Java Swing components. However these are extended by ArgoUML to help in the provision
of action methods for fields in the property tab. Several fields involve lists, and these require in addition list models
to compute the members of the list.

Thefields that you might add to a property panel include.

» Simple editable text. For example the Name field. Supported through the UMLText Fi el d class.

* A drop down box of options that can be selected, with an icon to the right allowing navigation to the property
panel for the currently selected item. For example the Stereotype field. Supported in general by the UM_Com
boBox class and more speficically by its subclass for stereotypes, UMLSt er eot ypeConboBox.

» A non-editable text box, with a pop-up menu that allows opening, addition, deletion, moving up and moving
down of entries. For example the Generalizations field. Supported by the UMLLi st class. The list model is usu-
aly provided by a sub-class of UM_Model El enent Li st Model . There is a varient UM_Model El e-
ment Li st Li nkMbdel which adds alink option to the pop-up menu, alowing connection to existing model ele-
ments (used for the Extension Points field for example).

» A set of check boxes for modifiers. Supported by the Pr opPanel Modi fi er s class.
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Examples of these in more detail now follow.

5.4.1.1. Adding a simple list field

For example we need to add afield to the use case property panel for the extends relationships that derive from this
use case.

This field consists of a label and a scrollable pane (JScr ol | Pane) containing the list (JLi st ), possibly empty, or
extends relationships from this use case.

Rather than a straight JLi st , we useits child, UMLLi st , which implements the MouseLi st ener and NSUML El -
ement Li st ener interfaces.

The constructor for UM_Li st requires two arguments, a list model and a flag to indicate whether the list is naviga-
ble, i.e. responds to the mouse.

The list model should be a subclass of UM_Mbdel El ement Li st Model , a subclass of the Swing Abst r act Li st -
Model that implementsthe NSUML El enent Li st ener interface.

5.4.1.1.1. The list model

In our example we create UMLExtendListModel. Its constructor should take three arguments:

1. The container, where this list is being built. I.e. the Pr opPanel UseCase (from which we can then derive the
NSUML MuseCase, which isthe “target” of the extends relationship).

2. A string naming an NSUML event that should force a refresh of the list model. A null value will cause all
events to trigger a refresh. The best way to identify the event you want to use is to look at the NSUML source
for the container object (MUseCasel npl in our example) for calls to fi rexXxX(). The first argument is the
name of the event (in our case ext end). There is no definitive list, but from the NSUML source, these are all
the names of events that are used:

e action

» actionSequence
e activator

e activityGraph

e actua Argument

e addition
e aggregation
e dias

» annotatedElement
e argument

e association

e associationEnd

» associationEndRole
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associationRole
attribute
attributeL ink
availableContents
availableFeature
availableQualifier
base

baseClass
baseElement
behavior
behavioral Feature
binding

body

bound

callAction
changeability
changeExpression
child

classifier
classifierlnState
classifierRole
classifierRolel
client
clientDependency
collaboration
collaborationl
comment
communicationConnection
communicationLink

componentInstance
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concurrency
condition
connection
constrainedElement
constrainedElement2
constrainingElement
constraint

container

contents

context

createAction
defaultElement
defaultValue
deferrableEvent
deploymentL ocation
discriminator
dispatchAction
doActivity
dynamicArguments
dynamicMultiplicity
effect

elementI mport
elementi mport2
elementResidence
entry

event

exit

expression

extend

extend?2
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extendedElement
extender
extenderID
extension
extensionPoint
feature
generalization
guard

icon
implementationL ocation
include

include2
incoming
initialValue
instance
instantiation
inState
interaction
internal Transition
isAbstarct
iSAbstract
isActive
iSAsynchronous
isConcurent
isDynamic
islnstantiable

isL eaf
isNavigable
isQuery

isRoot
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isSpecification
isSynch

kind

link

linkEnd
location
mapping
message
messagel
message2
message3
message4
method

model Element
model Element2
multiplicity
name
namespace
nodel nstance
objectFlowState
occurrence
operation
ordering
outgoing
ownedElement
owner
ownerScope
package
parameter

parent
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participant
partition
partitionl
powertype
powertypeRange
predecessor
presentation
qualifiedValue
qualifier
raisedSignal
receiver
reception
recurrence
referenceState
representedClassifier
representedOperation
requiredTag
resident
residentElement
script
sendAction
sender

signal

slot

source

sourceFl ow
specialization
specification
state

statel
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state?

state3

stateMachine
stereotype
stereotypeConstraint
stimulus

stimulusl

stimulus2

stimulus3

structural Feature
subject

submachine
submachineState
subvertex

supplier
supplierDependency
tag

taggedValue

target

targetFlow
targetScope
templateParameter
templateParameter2
templateParameter3
top

transition

trigger

type

useCase

value
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. visibility

 when

3. Aflagtoindicate that alabel “none” should be used when the list is empty.

Quite usually it is sufficient to just invoke the constructor of the parent class.

This list model should then be provided with a number of methods. The following are mandatory, since they are de-

clared abstract in the parent.

protected int recal chModRecBmputes Sieza(hber of elementsin thelist (zero if empty).

prot ected Mvbdel El ementRejetrigtitie leEreertrat A¢ gnteniindexjn the list, or null if thereisn't one.

The following are sometimes provided as an override of the parent, although for many uses the default isfine.

public void open(int imésborm the action associated with the “open” pop-up menu on the element at the

given index. The default provided in the parent just navigates to that element.

publ i c bool ean bui | dPoRy(d) 2qmpeiyp memo pompthe kst amdiestyrn whether it should be displayed. Any ac-

tions will be associated with the item at the given index in the list. Thisis built using
UMLLi st Menul t em which can record the index, rather than plain JLi st1tem The
default provides open, add, delete, move up and move down, with add disabled if there
are aready as many elements as the upper bound (if any) for the list, open and delete
disabled if there are no elements and move up and move down disabled if they cannot
be invoked on the given element. The default implementation always returns true.

The following should be declared as needed to support particular pop-up functions.

public void add(int indRexfiorm the actions associated with the “add” pop-up menu on the element at the

given index. There is no default provided, so this must be given if the “add” operation
issupported. TheaddAt Ut i | () method (see below) may prove helpful.

In this routine you may create a new NSUML entity. There seem to be three ways to
do this, in order of preference 1) use a utility from the MMti | class, 2) use the
NSUML Factory class to create what you want 3) use new on a MXXXI npl class.
Whilst 1) is best, most of the MMUL i | routines are not yet general enough.

Be sure to set it up (don't forget e.g namespace etc). Remember also to change any-
thing that references the newly created entity.

. Warning

The NSUML routines generally set up the “other” end of a relationship
automatically if you set up one end. If you try to do both (on aNxM rela-
tionship) you will probably end up doing it twice. If you do encounter
this, the rule of thumb isto explicitly set the ordered end (if you do it the
other way round, NSUML will assume you mean the "other" end to be at
the end of its ordered list).
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public void del et e(i nt Rerfder) the actions associated with the “delete” pop-up menu on the element at the
given index. There is no default provided, so this must be given if the “delete” opera-
tion is supported.

public void noveUp(i nt Renfer) the actions associated with the “move up” pop-up menu on the element at the
given index. Thereis no default provided, so this must be given if the “move up” oper-
ation is supported.

public voi d noveDown(i ferfianaethie actions associated with the “move down” pop-up menu on the element at
the given index. There is no default provided, so this must be given if the “move
down” operation is supported.

The following normally use the default method, but may be declared to override methods in the parent

public void reset Si ze()Caled when an external event may have changed the size of the list. The default just
sets a flag, which will ensure recalcModelElementSize (see above) is invoked as
needed.

public Object formatEl &atatn amvobjEcE(iewariablyt & /nng) that represents an element. The default provided
in the parent defers this to the container, which in turn defers it to the current profile.
Thisisusually perfectly satisfactory.

public void target Changzlied when the number of elementsin the displayed list (including “none”) may have
changed. Default invokes the necessary Swing operations to advise of a change in list
size.

public void target Reas<alledd@hen the navigation history has been changed (and navigation buttons may
need changing). Not clear why anything is needed, but default recomputes the list size,
and invokes the necessary Swing operations.

public void rol eAdded( foartabf Wig BISLHVIEY Eventhistengr interface. Called when an add event happens, i.e.
some NSUML aobject has been added. The default provided looks to see if the event is
the role name we declared, or we are listening to all events, and if so looks to see if it
relates to an element in our list. If so Swing is notified that the element has been
added.

public void rol eRenpvegfti ofaheMEBeivbin tHamtlt | sianentiterface. Called when aremove event happens, i.e.
some NSUML object has been removed. The default provided looks to see if the event
is the role name we declared, or we are listening to al events, and if so looks to see if
it relates to an element in our list. If so Swing is notified that the element has been re-
moved.

public void recover ed( theses ar&E leneguoirbd estpaptidf thaN SWdMlo Eventldsteniee | nterfaee, (Whichl isvet erakint Event pl) |, pi
voi d removed(final ME eloeurentad. |p Epchpcdseithe def alil prmplemerati ¢ recampiEes thensi PZecand adyises

Swing that the entire list has changed. Needs more investigation.
public void navi gat eTo@vedest kb ewergatetaltiepacidied object as part of the NavigationListener interface.

The default in the parent just invokes navigateTo() on the container (ultimately Prop-
Panel).

The following utility routines are also provided in the parent. They are not normally overridden.

public int getUpper Bougdf any upper bound (-1 isused if thereis none).

public void set Upper BosetlitheruppeewBund )1 is used if there is none).
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public final String get@uopethefNPUML event name being monitored (null if all are being monitored).

protected final int getétes Bhememisr zef( glements in the list. Invokes recal chvbdel El enent Si ze()
(see above) if necessary.

final Object getTarget ¢@turns the NSUML object associated with the container (some child of Pr opPanel
usually) that holds this list model.

final UM.User | nt er f ace@eturas therthgeootainer (som@child of Pr opPanel usualy) that holds thislist model.

public int getSize() returnsthe size of thelist. Including if there are no elements in the model, but the list
has a default text when empty.

public Object getEl ememetdriis tite ¢l enher) at the given index in the list.

static protected Col | edielpmimdditing ihe Catid'e funcirorn| nkgeltemcis atdedvabthe Sheaked inded ierthei nt i ndex)
given oldCollection.

static protected java. ielps in writimgvidhegwnove Gpl Ifanctiom Sivaes thes elenents ah offisetsdxpex and in-
dex-1. Not clear why it doesn't return a Collection.

static protected java. inelps in writingytBotmove Ido@at” frrtdtion. @wbps! thes ements att ofif setsxpdex and
index-1. Not clear why it doesn't return a Collection.

static protected Mvbdelh psnenvritingrthetgt B icngolAt €9t iFondsthd eenienh at aspetifidcaxded Bha lastqui redd ass)
argument is ignored!

5.4.1.2. Building the field

By convention the background of the list is set to the same as the background of the PropPanel and the foreground to
Color.blue.

The list is then added to a JScrol | Pane. Although ArgoUML has historically not used scrollbars JScrol | -
(Pane. VERTI CAL_SCROLLBAR_NEVER and JScr ol | Pane. HORI ZONTAL_SCROLLBAR_NEVER), it is more helpful
to permit at least a vertical scrollbar where needed (JScrol | Pane. VERTI CAL_SCROLLBAR _AS_NEEDED and
JScrol | Pane. HORI ZONTAL_SCROLLBAR _AS_NEEDED).

Finally the inherited method addCapt i on() is used to add the label for the field and addFi el d() to add the asso-
ciated scrollpane.

The second argument of each of these identifies the index of the caption/field pair in the vertical column of the grid
for this property panel. The third argument identifies the column index. The final argument is a vertical weighting to
expand the field if there is room in the property tab. Thisis usually set to the same non-zero value for al fields and

corresponding captions that can have multiple entries, so they expand equally. If none of the fields should expand,
the caption only of the last field in each column should be given a non-zero value.

5.4.1.3. Adding Property Tab Toolbar Buttons

These are added by creating new instances of Pr opPanel But t on (you don't need to assign them to anything—just
creating will do). This has six arguments.

e Thecontainer, i.ethis property panel (usually just uset hi s).

* The panel for the buttons. Use but t onPanel which isinherited from Pr opPanel .

e Theicon. Lots of these are already defined in Pr opPanel .
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» Theadvisory text for the button. Usel ocal i ze(stri ng) to ensureinternational portability.

* The name of the method to invoke when this button is used. Some of the standard ones (e.g for navigation) are
provided, but you will need to write any specials.

* The name of the method (if any) to invoke to seeif this button should be enabled. Use nul | if the button should
aways be enabled.

In our example, the extend property panel has a“add extension point” button, with a method newExt ensi onPoi nt
that we provide to create a new use case.

5.4.1.4. Support for stereotypes
The PropPanel should override the following (note the spelling of the method name).

protected bool ean isAcceptibl eBaseMetad ass(String based ass). Returnstrue if the given base
classisaclass of the target in the Pr opPanel .

Thisis used to determine what stereotypes may be shown for this property panel.

5.4.1.5. Other sorts of fields

Another sort of field that may be useful is the ComboBox. Thisis useful to allow users to select from a pre-defined
list of alongside a navigation arrow to go to the selected entry.

For example thisis used to provide drop-down lists for the base and extension use cases of an Extend relationship in
PropPanel Extend.

The model behind the drop down is created by using UMLConbBoxMbdel : UMLConbBoxMdel ( cont ai ner,
predi cate, event, getter, setter, allowoid, based ass, useMddel).

The container is the PropPanel where we are setting up this ComboBox, the predicate is the name of a public
method in that PropPanel that, given a model element, determines if it should be in the drop down, the event is the
NSUML MEl enent Event name we are looking for (see earlier for the list), get t er isthe name of a public method
in the PropPanel that yields the current entry in the comboBox (of type baseC ass), sett er (with asingle argu-
ment of type based ass) sets that entry, al | owvoi d if t r ue will allow an empty entry for the box, based ass is
the NSUML metaclass from which all entries must descend, useModel istrue to consider all the elements in the
standard profile model for inclusion (so the Java types, standard stereotypes etc.).

For our Pr opPanel Ext end, we provide a predicate routine the call for the “base” field is:

UM_ConmboBoxModel (this, "isAcceptabl eUseCase", "base", "getBase", "setBase", true,
MJseCase. cl ass, true);

and we define the methods i sAccept abl eUseCase, get Base and set Base in Pr opPanel Ext end.

5.4.1.6. How UMLTextField works

Thisinformation is provided by Jaap Branderhorst (September 2002).

UM.Text Fi el d implements several kinds of event listeners:

e MMel enent Li st ener

e Docunent Li st ener
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* FocusLi stener
FurthermoreitisaUWLUser | nt er f aceConponent .

Since it is an UMLUser | nt er f aceConponent it must implement t ar get Changed and t ar get Reassert ed.
Tar get Changed is called everytime the UM.Text Fi el d is selected. t ar get Reasserted is of no interest for
UM.Text Fi el d. It plays arole in keeping history but since history is not really implemented at the moment in Ar-
goUML itisof nointerest. t ar get Changed does two things:

» ltcalsthet ar get Changed method of the UMLText Pr operty thisUM_Text fi el d is showing.

e |t calstheupdat e method. The updat e method is described further on.

Besides UMLUser | nt er f aceConponent there are severa other interfaces of interest. One of them is MVEl e-
nent Li st ener.

Every time a Mvbdel El enent is changed this will fire an MEvent to UM_ChangeDi spat ch. UM_ChangeDi s-
pat ch will dispatch these events to all containersimplementing UMLUser | nt er f aceConponent s interested in this
event, including UMLText Fi el d. It will also dispatch the event to all childs of an interested container implementing
UML.User I nt er f aceConponent . By this it is only necessary to register a PropPanel which holds an UML-
Text Fi el d at UM.ChangeDi spat ch to dispaich the event to the UML.Text Fi el d to0. Mvel enent Li st ener
knows several methods of which only oneis of interest to UM_Text Fi el ds:

e propertySet

Called everytime a property in a Mvbdel El enent is set. This method calls updat e too if the UM_Text Pr op-
erty realy is affected.

Furthermore UM_Text Fi el d implements Docunrent Li st ener . Thisisvery typical for UML.Text Fi el d. At the mo-
ment it is not possible to change the style of the text in the UMLText Fi el d. Therefore the method changedUpdat e
does not have a body. This method is only called when a Docunent Event occurs that changes the style/layout of
the text. The methodsi nsert Updat e and r enbveUpdat e are respectively called when a character is added to the
document UMLText Fi el d contains or removed. Since both methods are called when there is true userinput and
when the contents of the document are changed programmatically, the methods distinguish between them. | nser -

t Updat e and r enoveUpdat e are both handled via the protected method hand! eEvent . Handl eEvent updatesthe
property in UMLText Property if it isreally changed. If the update comes via userinput, it is checked if it is valid
input. If it isnot, a JOpt i onPane is shown with ' awarning and the change is not commited into the modél. If it is
not via userinput, the input is not checked and the property is set. If the property is set, the update method is called.

The implementation of FocusLi st ener makes sure that the checking of userinput only happens when focus is lost.
Otherwise, it would not be possible to enter 'intermediate’ values that are not legal. For instance, say the value class
is not legal. Without the implementation of FocusLi st ener, it would not be possible to enter classdiagram since
handleEvent would popup a warning messagebox.

The method updat e updates both the actual JText fi el d as the diagram as soon as some property is set. The up-
dating of the diagram is done by calling the damage method of the figs that represent the property on the diagram.

5.5. Reverse Engineering Component

Purpose: Point where the different languages register that they know how to do reverse engineering and common re-
verse engineering functions for all languages.

The Reverse Engineering islocated inor g. ar gour . um . r eveng.
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The Reverse Engineering Component is a Layer 2 component. See Section 4.6, “Layer 2 - Description of compo-
nents’.

5.6. Code Generation Component

Purpose: Point where the different languages register that they know how to do code generation and common func-
tionsfor all languages.

The Code Generation islocated in or g. ar gouni . | anguage.

The Code Generation component is a Layer 2 component. See Section 4.6, “Layer 2 - Description of components’.

5.7. Java - Code generations and Reverse Engineer-

Ing

5.7.1.

Purpose - two purposes: to alow the model to be converted into java code and updated either in java or in the
model; to allow some java code to be coverted into amodel.

Thejavathingsarelocated in or g. ar gouni . | anguage. j ava.

The Java component is a Layer 3 component. See Section 4.7, “Layer 3 - Description of components”.

How do | ...?

5.7.2. Which sources are involved?

5.7.3.

The package org.argouml.uml.reveng is supposed to hold those classes that are common to all RE packages. At the
moment this is the Import class which is mainly responsible to recognize directories, get their content and parse ev-
ery known source file in them. These are only javafiles at the moment, but there might be other languages like C++
in the future. With this concept you could mix several languages within a project. The Diagraminterface is used to
visualize generated NSUML metamodel objects then.

The package org.argouml.uml.reveng.java holds the Java specific parts of the current RE code. C++ RE might go to
org.argouml.uml.reveng.cc, or so...

How is the grammar of the target language imple-

mented?

It's an Antlr (http://www.antlr.org) grammar, based on the Antlr Java parser example. The main difference is the
missing AST (Abstract Syntax Tree) generation and treeparser. So the original example generates an AST (atredlike
data structure) and then traverses this tree, while the ArgoUML code parses the source file and generates NSUML
objects directly from the sources. This was done to avoid the memory usage of an AST and the frequent GC while
parsing many source files.

5.7.4. Which model/diagram elements are generated?

The * context classes hold the current context for a package, class etc. When the required information for an object is
available, the corresponding NSUML object is created and passed to the Diagraminterface to visuaize it.
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5.7.5. Which layout algorithm is used?

The classes in org.argouml.uml.diagram.static_structure.layout.* hold the Classdiagram layout code. No layout for
other diagram types yet. It's based on a ranking scheme for classes and interfaces. The rank of a classinterface de-
pends on the total number of (direct or indirect) superclasses. So if class B extends A (with rank(A)=0), then
rank(B)=L1. If C extends B, then rank(C)=2 since it has 2 superclasses A,B. An implemented interface is treated simi-

lar to aextended class. The objects are placed in rows then, that depend on their rank. rank(0)=1st row. rank(1) =2nd
row (below the 1st one) etc. Example:

A R ank=10
B Rank=1
C Rank=2

In the next diagramm, alink goes to an object that is not in the row above:
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Rank=1

Rank=1

Rank=2

In this case, insert virtual objects which are linked to the actua target and link to them:

Rank=10

Rank=1

C

Rank=2

The objects are sorted within their row then to minimize crossing links between them. Compute the average value of
the vertical positions of all linked objectsin the row above. Example: we have 2 ranks, 0 and 1, with 3 classes each:
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ABC:rank 0

DEF:rank 1

We give the superclasses an index in their rank (assuming that they are already sorted):

A0, B:1,C2

D, E, F have thefollowing links (A, B, C could be interfaces, so | allow links to multiple superclasses here):
D->C
E->AandC

F->AandB

Compute the average value of the indices:
D =2 (Chasindex 2/ 11ink)
E=0+2/2=1(A=0, C=2divide by 2 links)

F=0+1/2=05(A=0, B=1, 2links)

Then sort the subclasses by that value:

F(is0.5), E(is 1), D(is 2)

So the placement is:
ABC
(here are the links, but | can hardly paint them as ASClIs)
FED

5.8. Other languages

Each other language supported by ArgoUML has its own component. They are each different in level of support and
implementation language.

Currently C++ has no reverse engineering but only code generation (and a very simple one at that). Java class files
has only reverse engineering.
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Ll awa C++ L ava classfiles
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5.9. The GUI Framework

Purpose - Provide an infrastructure with menus, tabs and panes available for the other components to fill with ac-
tions and contents.

This component has no knowledge of UML, Ciritics, Diagrams, or Model.

The GUI Framework islocated in or g. ar goun . ?27?.

The GUI Framework isaLayer 1 component. See Section 4.5, “Layer 1 - Description of components”.
Thisisimplemented directly on top of Swing and Java2.

The GUI has (currently) the following main parts

* Themenu

* Thetoolbar

e Explorer pane (Navigator pane)
Upper left.
Contains atree of the model.

» Multi editor pane
Upper right.

Contains the diagrams (could eventually be something else).
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» Todopane

Lower |eft.

To do items, different views.
» Details pane

Lower right.

Contains awizard from a To do item, a property panel of the current object, some other view of the current ob-
ject.

5.9.1. Multi editor pane

The multieditorpane is the pane with the diagram editor in it. Normally it is placed in the upper right corner of the
application. One of the feature requests is to make the pane dockable so maybe it won't be there in the future.

The multieditorpane consists of tabs that hold editors as you can see in the classdiagram.

..ITaI:-I:-e-:IF'anel JPanel ZZintefaces=>

TabMadelTargel]

n.= ‘{"\:‘l

|
_tabs '

TaI:uSpawnaI:-Iel Tal:-DiagramI

MultiEditan‘aneI

_target

UMLDiagramI

At the moment there is only one editor tab in place. Thisis the TabDiagram that shows an UMLDiagram, the target.

The TabDiagram is spawnable. This means that the user can double click the tab and the diagram will spawn as a
separate window.

The target of the MultiEditorPane is set via the setTarget method of the pane. This method is called by the setTarget
method of the ProjectBrowser. The pane's setTarget method will call each setTarget method of each tab that isan in-
stance of TabModelTarget. Besides setting the target of the tabs, the setTarget method also calls MultiEditor-
Pane.select(Object 0). This selects the new target on a tab. This probably belongs in the setTarget method of the in-
dividual tabs and diagrams but that's how it's implemented at the moment.
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59.1.1.Howdol...?

e ..add anew tab to the Multi EditorPane?

Create anew classthat's a child of JPanel and put the following line in argo.ini:

multi: fully classified name of new tab class

5.9.2. Details pane
Currently (May 2003) the Details pane contains severa tabs. Property Panels (See Section 5.4, “Property panels’,
Critics explanations and wizards (belonging to the Critics component) (See Section 5.2, “ Critics and other cognitive

tools”), Documentation, Style, Source, Constraints (an ocl view of the current object) (See Section 5.17, “OCL"),
and Tagged values.

Warning

It isnot clear in what component Documentation, Style, Source, and Tagged values belong.

59.21. Howdol...?

e ..add atab in the Details Panel?
Create your TabXXX class in org. argoum . um . ui by copying from another TabYYY. j ava (e.g. TabSrc,

TabSt yl e). Then register your TabXXX in or g/ ar gound / ar go. i ni by adding aline giving the compass point
to placethe tab. Like -

sout h: TabXXX

« ..remove atab from the Details Panel ?

Remove the line for the tab from or g/ ar goum / ar go. i ni .

5.10. Help System

Purpose - to provide the menu actions that start the help and other documentation. To provide infrastructure that
makes context sensitive help possible.

The Help System is not yet implemented.
The Help System will be located in or g. ar gount . hel p.
The Help System isaLayer 1 component. See Section 4.5, “Layer 1 - Description of components”.

Javahelp or some other help function will probably be used.

5.11. Internationalization
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Purpose - to provide the infrastructure that the other components can use to translate strings; to provide the infras-
tructure that makes it possible to plug in new languages; to administer the default (English U.S.) language; to admin-
ister all supported languages.

The Internationalization islocated in or g. ar gount . i 18n.

The Internationalization is a Layer 0 component. See Section 4.4, “Layer 0 - Description of components’.

The internationalization is currently changing from ListResourceBundles to Property files. This chapter is not up-
dated to fit the change. Please read carefully.

In ArgoUML internationalization (sometimes called i18n) is done using the ListResourceBundle-classes and parts of
it is handled by the GEF infrastructure.

There are several sets of Bundle files for different domains within ArgopUML. Each domain has a name and is han-
died by afile. Thisisset upinor g. argouni . appl i cati on. Mai n.

5.11.1. Organizing translators

The problems with internationalization are not so much the technical problems as to how it works but more so the
problems are with getting, keeping and coordinating the correct competences to do the job. This comes from the fact
that by necessity the different persons working with internationalization have different native languages and that
complicates the communications.

To handle this problem for GNU applications there is a community set up around gettext with one language team per
language working with all gettext applications. There are also tools to help the trandator do his job delivered with
gettext that are the same for al the applications. In each of these language teams discussions are held that ensure a
consistant use of words over all these applications.

It is for me (Linus Tolke, May 2002) unclear if and how such a community exists for Open Source Java tools and
ArgoUML cannot simply benefit from the gettext communities since we don't use gettext and cannot use the same
tools.

To get things done, we organize our own Language Teams with ArgoUML. Each language teams are actually just
one or several persons that know that language and are eager to work with translating ArgoUML.

The language team has the following responsibilities:

1. All localized strings and resources shall be tranlated into the language.

This is a constant work with keeping up with the changes that will be made to the ArgoUML code since Ar-
goUML isunder fast development.

2. Theterminology used shall be correct.
This requires work in keeping up with the current literature in the domain of ArgoUML.

3. Help with the improvements on ArgoUML by pin-pointing where ArgoUML needs to be modified to allow for
localization.

As ArgoUML is originaly built without localization we still have a big backlog of stuff in the GUI that is not
localizable just by modifying the resource bundles. Each such thing is a Defect and shall be corrected.

4. Seethat the used libraries also provide their part in that language.

This is mostly GEF since GEF is central both when it comes to the fact that it has localized strings of its own
but also because it handles parts of the localization.

62



Inside the components

This means discussing with the teams devel oping the underlaying package as to how best to provide the local-
ization for those parts. Either by providing localization for that team to include in the package or by having Ar-
goUML overriding that package in that respect.

5.11.2. Ambitions for localization

Let me (Linus Tolke, May 2002) try to define the levels of ambition for us to try to make it possible to discuss
where we are going.

1. Notrandation

Thisisthe lowest level of ambition that is a"do nothing"-level. This goes for al languages where we have not
done anything like Swahili, Polish, South African English, ...

2. Tool trandation

This is the basic level of ambition that each Language Team should aim for. It means that in ArgoUML al
strings are localized so that ArgoUML is giving a compl ete appearance of being atool for that language.

Setting this level of ambition for alanguage (or creating ateam for the language) is pointless if there is no win-
dow system available for the language in questions. | mean, if neither the people working with Windows, Linux
(KDE or Gnome) or java has collected enough interest to do a trandation of the basic infrastructure there is no
point in doing so for ArgoUML. (My Windows 2k has 80 supported languages so | would think that thisis a
no-issue.)

3.  User environment translation

Thisisthe next level of ambition that can be set out by a Language Team that works really well and has plenty
of trangdlation resources | eft.

It means that not only the ArgoUML tool should be trandated but also everything around it that the user sees
i.e. the User Manual, the Quick Guide, the FAQ, the Users' part of the ArgoUML Web site.

Setting this level of ambition for alanguage is pointlessif the problem domain does not exist in that language. |
mean, if the professionals that use UML or other Software Engineering tools, in their every day work don't use
their native language to discuss UML concepts, then there is no use in tranglating these concepts to their lan-
guage, they will not use the trandlation because they are more comfortable with the English concepts. Note that
the UML Specification does only exist in English and a natural part of thislevel of ambition would probably be
to trandlate that.

4. Development environment translation
Here | mean that everything that the developer of ArgoUML sees shall be trandlated.
This begins with this Cookbook, then the Developers part of the ArgoUML web site and also includes the
javadoc comments in the code of ArgoUML and design documentation of included packages such as GEF,
NSUML...

We don't do thisin the ArgoUML project.

5.11.3. How do I ...?
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...verify that al tranglations are up to date?
Run checkstyle. Search for comments on keys.
...start anew Language Team?

The Language Teams are loosely defined by the web page of language teams on the Tigris site. As soon as the
language code and names (at least one) are in place the team is created.

From that point it is the Language Teams responsibility to do a good job.
...find the languages internationalization code for the language you will add: en, es, en_GB,...

The one you are currently using is shown in the log when ArgoUML starts. Search for lines looking like: Lan-
guage: sh Country: unknown

...start the work?

Look at thefilesinor g/ ar goun /i 18n, under ar gound / src_new.

Trandate al the textsin each of these classes of files.

Thisisalot of extremely qualified work including searching well-known litterature on UML and Software Engi-
neering in order to get the correct terms for the domain. Discuss with other UML and Software Engineering pro-
fessionals with the same native language to get it right.

Create the files with the trandations and store them in ar goum / src_new or g/ ar goum /i 18n. They will
have the names. UMLResour ceBundl e_| anguage code.j ava, UM.Cogni ti veResour ceBundl e_| anguage
code.java, ActionResourceBundl e_|anguage code.java, SettingsResourceBundl e_|anguage
code. j ava, MenuResour ceBundl e_I anguage code. j ava, Di agr anResour ceBundl e_I anguage
code. j ava, TreeResourceBundl e_l anguage code.java, and Notati onResour ceBundl e_I anguage
code. j ava.

Add the language to the JUnit list of tested languages and run the JUnit tests.

The purpose of thisisfor you to get the simple JUnit tests to work for your language also.

This is in the file argoum / nodul es/junit/src/org/argoun /util/CheckResourceBundl e. j ava.
Search for the supportedL anguages-array.

Now you have completed the first iteration of the Tool translation ambition. The work will probably be more
maintenance-like from here on.

...join an existing Language Team
Discuss with the Language Team on where theteam isin its work and what you can do.

...add or modify code with localized things?

1.  Writeyour code using the same way of handling strings as the surrounding code.

This means that strings are denoted by "labels’ or "tags' and then the resolution of the "tag" is in a
Dormei nResour ceBundl e. j ava-file.

The name for the domain is most often specified in avariable like

protected static final String BUNDLE = Donmuin;
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or

protected static final String RESOURCE_BUNDLE = Donain;

in a base class to what you are doing and there is a convenience method in the class
org. argouni . appl i cati on. api . Ar go so normal strings are written

i mport org.argoun . application.api.*;

String localized = Argo.local i ze( BUNDLE, tag);

2. Addyour "tag" and resolution in English in the non-localized Domai nResour ceBundl e. j ava-file.

How do | choose the tag? Jean-Hugues de Raigniac has made a small investigation as to how thisisdonein
the javaworld and found that there is no real consensus on how to do this. He suggests a hierarchical choice
of tagslike this:

{"docpane. | abel . si nce", "Since"},
{"docpane. | abel . deprecat ed", "Deprecated"},
{"docpane. | abel . see", "See"},

{"styl epane. | abel . bounds", "Bounds"},
{"stylepane.label . fill", "Fill"},

{"styl epane.l abel .no-fill", "No Fill"},

3. Contact all the language-teams so that they can update their files.
Notice that if you somewhere change the meaning of a specific localized thing it would be a good idea to use a
new "tag" for the new meaning. Thiswill make it easier for the trandation team to spot the modification.

There eledgedly are tools in the java world to spot this kind of changes. Until we have the tools and processesin
place to handle them it is better to rely on this simpler mechanism to guarantee correctness.

5.12. Logging

Purpose - to provide an api for debug log and trace messages.

The purpose of debug log and trace messages is. To provide a mechanism that allows the devel oper to enable output
of minor events focused on a specific problem area and to follow what is going on inside ArgoUML.

The Loggingislocatedinor g. ar goum . ???

The Logging is aLayer 0 component.

Logging is currently implemented using log4j.

ArgoUML uses the standard log4j [http://jakarta.apache.org/logdj/] logging facility. The following sections deal

with the current implementation in ArgoUML. By default, logging is turned off and only the version information of
all used libraries are shown on the console.

5.12.1. What to Log in ArgoUML
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Logging entriesin log4j belong to exactly one level.

The FATAL level designates very severe error events that will presumably lead the application to abort. Every-
thing known about the reasons for the abortion of the application shall be logged.

The ERROR level designates error events that might still allow the application to continue running. Everything
known about the reasons for this error condition shall be logged.

The WARN level designates potentially harmful situations. Thisisif CG can't find al the information required
and has to make something up.

The INFO level designates informational messages that highlight the progress of the application at coarse-
grained level. This typically involves creating modules, components, and singletons, loading and saving of files,
imported files, opening and closing files.

The DEBUG Level designates fine-grained informational events that are most useful to debug an application.
This could be everything happening within the application.

Thislist is ordered according to the priority of these logging entriesi.e. if logging on level WARN is enabled for a
particular class/package, all logging entries that belong to the above levels ERROR and FATAL are logged as well.
For performance reasons, it is advised to do a check before al DEBUG and INFO logd4j messages (see
Example 5.2). The purpose of thistest isto avoid the creation of the argument.

5.12.2. How to Create Log Entries...

Y ou should not use Syst em out . pri nt | nin ArgoUML Java Code. The only exception of thisruleisfor output in
non-GUI mode like to print the usage message in Mai n. j ava.

To make log entries from within your own classes, you just need to follow the three steps bel ow:

wNhE

Example5.1. For log4j version 1.2.x

i mport org. apache. | og4j. Logger;

publ ic class thedass {

private static Logger _cat =
Logger . get Logger (t hed ass. cl ass. get Nanme()) ;

cat.error("This
cat.fatal ("This

public void anExanpl e() {
cat . debug("This is a debug nessage.");
cat.info("This is a info nessage.");
cat.warn("This is a warning.");
is i
is i

_ an error.");
_ fatal. The program stops now working...");

n un

For performance reasons, a check before the actual logging statement saves the overhead of all the concatenations,
data conversions and temporary objects that would be created otherwise. Even if logging is turned off for DEBUG
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and/or INFO level.
Example 5.2. Improving on speed/performance

if (_cat.isDebugEnabled()) {

_cat.debug("Entry nunber: " + i + " is " + entry[i]);
}
if (_cat.islnfoEnabled()) {

_cat.info("Entry number: " + i + " is " + entry[i]);

}

. Warning

Since this has a big impact also on the readability, only use it where it is really needed (like places
passed several times per second or hundreds of times for every key the user presses).

For more information go to the log4j homepage at http://jakarta.apache.org/logdj [http://jakarta.apache.org/log4j/].

5.12.2.1. Reasoning around the performance issues

Most of the log statements passed in ArgoUML are passed with logging turned off. This means that the only thing
log4j should do is to determine that logging is off and return. Log4j has a real quick algorithm to determine if log-
ging ison for acertain level so that is not a problem.

The problem isinstead explained by noticing the following log statement:

int i;

_cat.debug("Entry number: " + i + " is " + entry[i]);

It is quite innocent looking isn't it? Well that is because the java compiler is very helpful when it comes to handling
strings and will convert it to the equivalent of:

StrlngBuffer sb = new StringBuffer();

sb. append("Entry nunber: ");

sh. append(l)

sb. append(" ");

sh. append(ent U]
_cat. debug(sb.toSt r

If the entry[i] is some object with alot of calculations when toString() is called and the logging statement is passed
often some action needs to be taken. If the toString() methods are simple you are still stuck with the overhead of cre-
atingastri ngBuf fer (andast ri ng from the sh.toString()-statement.

5.12.3. How to Enable Logging...

log4j uses the command line parameter - DI og4j . confi gurati on = URL to configure itself where URL points to
the location of your logdj configuration file.

Example5.3. VariousURLSs

67


http://jakarta.apache.org/log4j/

Inside the components

org/ argoum /resource/fil enane. | cf i}
http://1ocal host/shared/ argounm /fil enane. | cf @

file://hone/usernane/fil enane. | cf E’

ame.|cf
ame.|cf
ame.| cf
5.12.3.1. ...when running ArgoUML from the command line
There are currently two possibilities of running ArgoUML from the command line:
argoun . j ar
2.
In the first case, the configuration file is specified directly on the command line, whereas in the latter case this pa-

rameter is specified in the bui | d. xm (which in that case needs to be modified). ArgoUML is then started as usual
with ./build run.

Example 5.4. Command Linefor argouml.jar

[l ocal host:~] billy%java -Dl og4j.configuration=URL -jar argouni.jar

Example 5.5. M odification of build.xml

<l-- -->
<!-- Run ArgoUML from conpil ed sources -->
<l-- -->
<target nane="run" depends="conpile">

<echo nessage="--- Executing ${Name} ---"/>

<!-- Uncomment the sysproperty and change the value if you want -->

<j ava cl assnane="org. argournd . appl i cati on. Mai n"

fork="yes"

cl asspat h="${bui | d. dest}; ${cl asspat h}" >
< sysproperty key="I|og4j.configuration"
val ue="org/ argoum /resource/fil ename. | cf"></sysproperty>
</java>
</target>

5.12.3.2. ...when running ArgoUML from WebStart

To view the console output, the WebStart user hasto set Enabl e Java Consol e in the Java WebStart preferences.
In the same dialog, there is also an option to save the Console Output to afile.
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As you cannot provide any userspecific parameters to a WebStart Application from within WebStart, it is currently
not possible to choose log4j configuration when running ArgoUML from Java Web Start.

5.12.3.3. ...when running ArgoUML from NetBeans
At the time of writing this paragraph, it is not possible to set the logging configuration file on a per project basisin

NetBeans. Instead, the Global Options of [Debbuging and Execution/Execution Types/External Execution/External
Process] need to be changed.

Example 5.6. External Execution Property (Arguments)

-cp {filesystenms}{:}{classpath}{:}{library} -D og4j.configuration=URL
{cl assnane} {argunents}

5.12.4. How to Customize Logging...

There are some sample configuration files provided in or g. ar goum . r esour ce. Modify these according to your
needs. Or alternatively, you can try configLogdj [http://www.japhy.de/configlog4j] to assist yourself in creating a
log4j configuration file.

5.12.5. References

kttp://jakarta.apache.org/logdj [http://jakarta.apache.org/logdj/]
kttp://www.japhy.de/configl ogdj [http://www.japhy.de/configL og4j/]

5.13. JRE with utils

Purpose - to provide the infrastructure to run everything.

The JRE is a Layer O component. See Section 4.5, “Layer 1 - Description of components”. It is not distributed with
ArgoUML but considered to be a precondition in the same respect as the user's host.

ThisisaJava3 JRE so swing and awt can be used together with reflection.

5.14. To do items

Purpose - To keep track of the To do items. Items are generated and removed automatically by the critics. They
could also be created by other means.

The Todoitemsarelocated inor g. ar gound . ?

The Todoitemsisalayer 1 component. See Section 4.5, “Layer 1 - Description of components”.

5.15. Explorer

Purpose - to provide tree views of the model elements, diagrams and other objects.
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The Explorer will belocated in or g. ar gouni . ui . navi gator ?2.
The Explorer isaLayer 2 component. See Section 4.6, “Layer 2 - Description of components’.

Severa tree views are provided by means of Perspectives. Objects showin in the trees are the model elements, dia
grams and other objects (such as profiles, groupings of model elements etc.).

The Explorer is currently shown in the Explorer Pane - the upper left hand pane of ArgoUML. (See Section 5.9,
“The GUI Framework”.)

Thereisaso aExplorer Configurator dialog, which allows the user to tailor the existing perspectives and create new
perspectives to their needs (although the settings are not persisted).

5.15.1. Details of current implementation

Some of the classes are actually reused by the other tree view, i.e. the todo/critics list.

The Explorer provides some 'history' capability (although thisis disabled presently and should problably be factored
out) to navigate back to previously selected model elements.

Currently the Explorer Pane is mixed with the GUI framework and actions in or g. ar goun . ui . The Explorer is
also dependant on "go rules', which are rules that help identify children nodes for and particular parent. "Go rules"
are mixed with Diagrams and Property panels under org.argoum .um .diagramui and
org. argounm . um . di agram di agram ui .

Explorer was previously called Navigator Tree or Navigator Pane.

5.15.2. Requirements

The Explorer must react to user and application events.
User eventsinclude

selection of a node, which must notify the other views to make the same selection.

right click on anode, which brings up a popup menu.

selection of another perspective in the Combox box, which must change the tree model to that perspective.
node expansion and collapse.

SN S

Application Events include:

1. change of project, the tree must update
2. changein selection in another view, any relevant rows to be highlighted.
3. model changed, the tree must update to reflect additions/deletions and name changes in the model.

5.15.3. Key Classes

The Explorer contains Swing components, and there is currently no abstraction layer (to help implement a IDE plu-
gin for example.

There is a JTr ee subclass, Di spl ayText Tr ee, for the tree, with a Tr eeMbdel , Perspective. The Perspective is
made of several 'Go rules, this enables Argo to convert the graph-like structure of a uml model into atree and it is
easily extensible.
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sInterfaces
TreeModel
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There are severa different ways of implementing a Tr eeMbdel in Swing. ArgoUML aready has a model (the
NSUML MModel instance), so we create a class (NavPer spect i ve) that encapsulates the MModel instance and
implements Tr eeMbdel (contains methods that enable the JTree to calculate the tree structure). This implementa
tion does not build/load a tree model on instantiation, rather it provides children nodes for any given parent node
when the user requests a node expansion. The NavPer spect i ve delegates the task of calculating child nodes to the
Go rules, making the tree model very flexible. However, the price for this (at the moment) is slow node expansion
times for large models.

Each node is displayed with a name and an Icon, representing the type of node it isin the UML model. Thisis done
usingtheor g. argour . um . ui . UMLTr eeRender er (for the lcon), and thetext is produced inthe convert Val -
ueToText (...) methodin D spl ayText Tr ee.

Event handling isdonein Di spl ayText Tr ee and Navi gat or Pane.

5.15.4. How do I ...?

» ...add another perspective?

* at runtime perspectives can be changed using the Navi gat or Conf i gDi al og

e hard codeit
Perspectives are build in the Navi gat or Pane, so you can add your one there. Also create new Go rules that
are subclasses of Abstract GoRul e, then register them with the Perspetive instance using addSub-
Tr eeModel (Tr eeModel ) .

e ...improve the PopUp menu?

Look inthe Navi gat or Pane class. The menu is built at runtime in reaction to a mouse event.
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Module loader

Purpose - to provide the mechanismsto load (and unload) the Layer 3 and auxiliary modules.
The Module loader will belocated in or g. ar goum . 2.
The Module loader isaLayer 2 component. See Section 4.6, “Layer 2 - Description of components’.

Currently the module loader islocated in or g. ar gouni . appl i cati on. nodul es. Modul eLoader with interfaces
inorg. argouni . appl i cation. api .

This handles the enabling and disabling of every module.

Anideaon how it could work: It is then the modules responsibility to connect and register to the component or com-
ponentsit is going to work with using that components Facade or Plugin interface.

For details on how to build a module see Section 6.2, “Modules and Plugins”’.

5.16.1. What the ModuleLoader does

5.17.

The Moduleloader is looking for module jars. It actually scans through all jars available in the argo ext dir direc-
tory. See Edit Settings Environment tab. If you turn on logging on the debug level while running ArgoUML you
should be able to see what jar filesit finds and what it does with them.

A modulejar contains the classes, resources and amanifest file. The manifest file points out the classes to be |oaded.
Also notice that the Specification-Title and Vendor must be specified correctly for this to work.

OCL

Purpose - To alow for editing of stringsin the OCL language.
The OCL islocatedinor g. ar goum . ocl .
The OCL isaLayer 3 component. See Section 4.7, “Layer 3 - Description of components’.

The OCL editor gui interfaceisor g. ar goum . um . ui . TabConst r ai nt s (shown in the bottom right hand panel -
details panel).

org. argoun . ocl . ArgoFacade adapts the t udr esden. ocl . gui . OCLEdi t or for ArgoUML. There are some
other helper classes in or g. ar gour . ocl , with names beginning with OCL but they are used for other purposes.
Historicaly GEF uses OCL as a kind of template language to convert the uml diagrams to pgml(and back again), it
doesn't have anything to do with ocl constraints in your uml model.

Ar goFacade isreused by Gener at or Java and TabConst r ai nt s.
Currently this component is more or less only Dresden OCL Toolkit and adaptation.
Because of a problem with the interpretation of the UML specification and the OCL specification, the implementa-

tion of constraints in ArgoUML is only possible for Classes, Interfaces and Features (Attributes and Operations).
See Issue 1805 [http://argouml .tigris.org/issues/show_bug.cgi ?d=1805].
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Chapter 6. Extending ArgoUML

This section is not yet updated to discuss layers.

This section explains some general concepts which come in handy, when programming in ArgoUML.

6.1. How do | ...?

...get the according NS-UML element for agiven Fi gxxx class?

Each Fi gxxx implements the method get Omner () which returns the appropriate owner element which is re-
sponsible for this Fig element.

...get the according Fig element for agiven Mvbdel El enent ?

for this one needs to iterate through all fig elements and invoke get Oaner . Compare the result with the given
M\bdel El enent . Beware that there might be more than one Fig Element per Mvbdel El enent .

6.2. Modules and Pluglns

This section is not yet updated to discuss layers.

6.2.1.

Differences between modules and plugins

The ArgoUML tool provides a basis for UML design and potentially an executable architecture environment for
other applications. Thisis solved by clear interfaces between the ArgpUML core and the extensions. Extensions are
called modules and the classes within the modules that attach to ArgoUML core are called plugins.

Modules

A module is a collection of classes and resource files that can be enabled and disabled in ArgoUML. Currently
this is decided by the modules' availability when ArgoUML starts but in the future it could be made possible to
enable modules from within arunning ArgoUML.

This module system is the extension capability to the ArgopUML tool. It will give developers of ArgoUML and
developers of applications running within the ArgoUML architecture the ability to add additional functionality to
the ArgoUML environment without modifying the basic ArgoUML tool. This flexibility should encourage addi-
tional open source and/or commercial involvement with the open source UML tool.

The module extensions will 1oad when ArgoUML starts. When the modules are loaded they have the capability
of attaching to internal ArgoUML architectural elements. Once the plugins are attached, the plugins will receive
calls at the right moment and can perform the correct action at that point.

Modules can be internal and external. The only difference is that the internal modules are part of the ar-
goun . j ar and the external are delivered as separate jar-files.

Plugins

A plug-inin ArgoUML is a module that implements the or g. ar gour . appl i cati on. api . Pl uggabl e inter-
face.
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The Pl uggabl e interface acts as a passive dynamic component, i.e. it provides methods to simplify the attach-
ing of calls at the correct places. There are severa Pl uggabl e interfaces that each simplify the addition of one
kind of object. Examples Pl uggabl eMenu, Pl uggabl eNot at i on.

One Module can implement several Pl uggabl e interfaces.

Thisis essentially and implementation of the Dynamic Linkage pattern as described in Patternsin Java Volume 1 by
Mark Grand ISBN 0-471-25839-3. The whole of ArgoUML Core is the Environment, the classes inheriting Pl ug-
gabl e are the AbstractL oadableClass.

6.2.2. Modules
6.2.2.1. Module Architecture

The controlling class of the module/plugin extension is or g. ar goun . appl i cat i on. modul es. Modul eLoader .
Modul eLoader isasingleton created in the ArgpUML main initialization routine.

Mbdul eLoader will:

read in the property file

for each of the classes found

1. create the specified classes
2. calinitializeMdul eonthisclass

3. placethe class object into the internal list of modules

6.2.2.2. The ArgoModule interface

Each class must derive from the Ar goMbdul e interface. This interface provides the following methods:

String get Modul eNanme (void);

String getMdul eDescription (void);
String get Mobdul eVersion (void);
String get Modul eAut hor (void);

provides information about the ArgoUML module.
bool ean initializeMdule (void);

initializeMdul e iscaledwhen the class loader has created the module, and before it is added into the mod-
uleslist. i ni ti al i zeModul e should initialize any required data and/or attach itself as a listener to ArgoUML
actions. i ni ti al i zeModul e for al modules is invoked after the rest of ArgoUML has been initiaized and
loaded. Any menu modifications or system level resources should already be available when the module initial-
ization processis called.

initializeMdul e should return trueif theinitialization is successful (or if no initialization is necessary).

The only available mechanism for handling dependencies between modules is the order in which they are read
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from thefile.
e void shutdownMdul e (void);

The shut downMbdul e method is called when the module is removed. It provides each module the capability to
clean up or save any required information before being cleared from memory.

« voi d set Mbdul eEnabl ed (bool ean tf);
bool ean i shbdul eEnabl ed (voi d);

Reserved for future implementation.
« Vector get Modul ePopUpActions (void);

Reserved for future implementation.

The plan isto have this called for each module when the module should add its entriesin PopUpActions.
e String get Modul eKey (void);

Returns a string that identifies the module.

6.2.2.3. Using Modules

When modules are used they can't be distinguished from the rest of the ArgoUML environment.

6.2.2.4. How do I ...?

e ...Ccreate amodule?

e ..tell when amoduleisloaded?

6.2.3. Plugins
6.2.3.1. Plugin Architecture

Each class must derive from the Pl uggabl e interface. In addition to the methods declared in Ar goModul e, which
Pl uggabl e extends (see Section 6.2.2.2, “The ArgoModule interface”), the interface provides the following
method:

» bool ean inContext (Cbject[] context);

i nCont ext allowsaplug-into decideif it is available under a specific context.
One example of a plugin with multiple criteriais the PluggableMenu. PluggableMenu requires the first context to be
a JMenultem which wants the PluggableM enu attached to as the context, so that it can determine that it would attach

to amenu. The second context is an internal (non-localized) description of the menu such as"File" or "View" so that
the plugin can further decide.
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6.2.3.2.How do | ...?

» ...create apluggable settings tab?

» ...create apluggable menu item?

Look at the modules junit and menutest for examples of how to add to menus using the PluggableMenu inter-
face.

The implementation of inContext() that you provide should be similar to:

publ i c bool ean i nContext(Object[] o) {
if (o.length < 2) return fal se;
if ((o[0] instanceof JMenultem) &&
("Create Diagrans".equal s(o[1]))) {
return true;
return fal se;
}

The string "Create Diagrams' is a non-localized key string passed in ProjectLoader at about line 440 in the state-
ment
appendPl uggabl eMenus(_creat eDi agrans, "Create Diagrans");

Thereis no restriction on a single class implementing multiple plugins - quite the contrary, that is one of the rea-
sons for providing the generic Pluggable interface that PluggableThings extend.

» ...create apluggable notation?

» ...create apluggable diagram?

Let's say we want to enable a new diagram type as a plug-in. We use the interface PluggableDiagram that uses a
method that returns an JMenultem object:

publ i c JMenul t em get Di agr amvenul tem() ;

The returned menu item will be added to the diagrams menu to allow to open anew diagram of this type.

In this example we do this by creating a helper class in the package org.argouml.application.helpers that imple-
ments the created plug-in interface PluggableDiagram, and call it DiagramHelper:

public abstract class D agrantel per extends ArgoDi agram
i npl ement's Pl uggabl eDi agr am {
/:* Default |ocalization key for diagrans
pué)l ic final static String DI AGRAM BUNDLE = "Di agr anifype";
/:* String naming the resource bundle to use for localization.
prgt ected String _bundle = ""

public Di agrantHel per() {
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_bundl e = get Di agr anResour ceBundl eKey() ;

public void set Modul eEnabl ed(bool ean v) { }

public boolean initializeMddule() { return true; }

publ i c bool ean i nContext(Object[] o) { return true; }

publ i ¢ bool ean i sWbdul eEnabl ed() { return true; }

public Vector getMdul ePopUpActions(Vector v, Object o) { return null; }
publ i c bool ean shut downMbdul e() { return true; }

public JMenul t em get Di agr amvenul t eny()

{ return new JMenul ten( Argo. | ocal i ze(_bundl e, "di agram type"));

public String getD agranmResour ceBundl eKey() {
return DI AGRAM BUNDLE;

The extension of ArgoDiagram is specific to this example; the plug-in will provide anew ArgoUML diagram.
! | mportant
- Don't forget to do the localization stuff, because the plug-in might be used in all languages Ar-
goUML offers!

...do the localization stuff (not plug-in specific, but important)?
...create a pluggabl e resource bundle?
...create a new pluggable type?

1. Createthe plug-insinterface

In the package org.argouml.application.api, create an interface that extends Pl uggabl e (in the same pack-
age). The class name must begin with 'Pluggabl €.

Note

L
One of the main purposes of a plugin is to provide the capability to add an externally defined
class that will be used by ArgoUML in the same way as a similar internal class. This means
that modifications are needed all over ArgoUML in order to call the pluggable interface.
Therefore this must be done in ArgoUML itself and cannot be done in any module.

It now inherits from Ar goMbdul e the methods
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public boolean initializeMdule();

publ i ¢ bool ean shut downhodul e();

public void set Modul eEnabl ed(bool ean tf);

publ i ¢ bool ean i sMbdul eEnabl ed() ;

public String get Modul eNanme();

public String get Mbdul eDescri ption();

public String get Modul eVersion();

public String getMdul eAut hor ();

public Vector getModul ePopUpActi ons(Vector popUpActions, Object context);
public String get Mbdul eKey();

and from Pl uggabl e the methods

publ i c bool ean i nContext (Object[] context);

and thus provides the basic mechanism that plug-ins need.
2. Decidein what context thisisto be enabled and add calls there
It isuseful for those plugins which actually use context to provide a hel per method
oj ect[] buildContext (classtypel paraneterl, classtype2 paraneter?2);
which will serve two purposes.
First, it will provide asimple way of creating the Object[] parameter.

Second, it helps to document the context parameters within the class itself.

Again using Pl uggabl eMenu as an example, it contains the function

public Object[] buil dContext(JMenultem parent Menultem String menuType);
which is used as follows:

i f (nodul e. i nCont ext (nodul e. bui | dContext( hel P, "Hel p"))) {
_hel p. add( nodul e. get Menul t em(_hel p, "Hel p"));

6.2.4. Tip for creating new modules (from Florent de Lamotte)

Florent wrote a small tutorial for creating modules. It can be found on the ArgoPNO website
[http://argopno.tigris.org/documentation/argouml.html].
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6.3. How are modules organized in in the java code

This section is not yet updated to discuss layers.

The previous section describes how modules and plugins are connected on the java level totally independant of how
they are actualy linked into ArgoUML.

Within the ArgoUML project some parts of the code are for different reasons developed and kept separate from the
main ArgoUML source code. These parts can be modules or plugins on the java level but on the source code level
they are called modules. This section describes how they are organized and how you create such source-code mod-
ules.

6.3.1. How do | ...?

...create a new source-code module.

Suggestion, copy from thej uni t module as described here.

Make a copy of ar goum / modul es/ j uni t into ar goun / nodul es/ your nane.

Removej unit.jar fromar goum / nodul es/ yournane/ | i b.

Add any jar you need to ar goum / nodul es/ your nare/ | i b.

Edit ar gouni / nodul es/ your nane/ nodul e. properties

Edit referencestoj uni t . j ar inar goum / modul es/ your narme/ bui | d. xnl to any new jars you need.
Edit ar gouni / nodul es/ your name/ sr c/ or g/ mani f est . nf .

Reorganize the source files as necessary. Something like org.argouml.your name as the package root.
...get Argo to use aplugin?

Once you've cregted a jar file with a plugin in it, you need to make sure that Argo can find the jar to be able to
executeit.

If you are using a "standard" ArgoUML source structure, then you should be able to execute build install or ant
install in the source directory of the plugin. This will copy the jar file to the proper directory in the main Ar-
goUML build target. Y ou can test your plugin by running build run inthe sr c_newdirectory.

If you need to install the jar "the hard way", try the following steps.

Edit->SettingsEnvironment${ ar go. ext . di r}
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Chapter 7. Organization of

documentation

Linus Tolke

ArgoUML

This chapter contains written down ideas on what goes into what part of the documentation. These ideas are formu-
lated by Linus Tolke.

There are seven significantly different bits of documentation in the ArgoUML project. By documentation | mean
some information of the product that is developed alongside the product and that has a persistant value.

1. The code, variablenames, class hames

Thejavadoc

The cookbook

Theweb sitein CVS

The manua and quick-guide

Help texts within the running ArgoUML

N o o &~ w D

The FAQ

These different bits have all different purpose and audience and the purpose of this chapter isto try to define that.

Table 7.1. Bits of documentation

Bit Audience Main purpose Contains
The code Implement ArgoUML in|See Chapter 9, Sandards
a maintainable and un-|for coding in ArgoUML
1. Other  developers|derstandable way. for more information.
that will maintain
and improve on the
code.
2. Thecompiler.

Thejavadoc Developers writing code|Make it easy to see what|Description of the func-
that communicates or in|the functions of every|tions of al classes, all
other ways interact with|class are and how to use|public and protected
this class. them. methods, variables, and

constants.

The cookbook Developers writing code, [Make it easy to learn|Instructions on how to
maintaining the docu-|how ArgoUML works|add new functions and
mentation or the web|and how to extend it. Be|behavior. Instructions on
site. a collection of knowl-|{how to do the chores

edge around how every-|around maintenance
thing is set up. Be astore|(build a release, publish
of the agreed solution|arelease, build the docu-
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Bit

Audience

Main purpose

Contains

around fundamental de-
sign decisions i.e. design
decisions that are so big
that it is meaningless to
store them in the
javadoc. Be a collection
of knowledge around
how and why the project
makes certain decisions.

mentation part of the re-
lease, test ArgoUML,
test the documentation,
...). Agreed project rules
like what level of quality
is aimed for and descrip-
tion of processes that
achievesthat level.

Theweb sitein CVS

Everyone, i.e. developers
in the project, users of
the product, people
searching for UML tools
for the purpose of trying,
testing, evaluating, and
using the toals.

Be an entry point for the
other parts of the docu-
mentation. Be the main
download area for the
ArgoUML product. Be
the central point of the
ArgoUML user commu-
nity. Be the central point
of the ArgoUML devel-
opment project.

References to all the
other parts of the docu-
mentation. Current
project information like
the contents of the up-
coming releases and the
plan for the nearest fu-
ture. Easy accessillustra-
tion for users to be
Some illustrations that
do not work well in the
other parts of the docu-
mentation. This is done
as a complement to the
other parts. Examples,
tours.

The manual and quick-
guide

Users of ArgoUML. Per-
sons that want to evalu-
ate ArgoUML for the
purpose of starting to use
it. Persons that are train-
ing to use UML and Ar-
goUML.

Describe how ArgoUML
isinstalled and used. De-
scribe how UML is used
with ArgoUML.

Complete installation in-
structions for al sup-
ported installation
schemes. Complete de-
scription on how to use
ArgoUML  in  your
project. Complete refer-
ence on how to use Ar-
goUML.

Help texts within the|Usersof ArgoUML. Give a quick help with a|A complete set of quick
running ArgoUML specific feature or but-|help and explanations.
ton. Give short explana-
tions of al commands
and actions.
The FAQ Users of ArgoUML.|Cope for shortcomingsin|A list of issues that are

Members of the users
mailing list.

ArgoUML, the help text,
the Manual and quick-
guide and the web site.

not addressed in the
other part of the docu-
mentation. It iswritten in

guestions-an-
swers-format and the
contents is governed by
the issues discussed re-
cently in the user com-
munity.
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Chapter 8. CVSin the ArgoUML project
8.1. How to work against the CVS repository

The CV S repository is a shared resource in the project. This means that once you commit your stuff it has the poten-
tial of getting in the way of everybody else's work in the project. For this reason special considerations are needed.
This chapter describes the how you should do to limit the risk of causing someone el se problems.

When you have done al the work, and all the testing and are about to commit something please do:

1.

Compile argouml (build run or build package).
This goesfor al changes, even changesin comments.

If your changes include removing files make a clean compile. (build clean followed by build run or build
package).

If your changes include removing public or protected operations and attributes make a clean compile (build
clean followed by build run or build package).

The build mechanism does not yet have reliable dependancy checker enabled so this is the best way to make
sure.

If your changes include adding abstract operations make a clean compile (build clean followed by build run
or build package).

The build mechanism does not yet have reliable dependancy checker enabled so this is the best way to make
sure.

If you have changed anything that has the potential of affecting something in atotally different part of the code
like internal data structure, handling of exceptions, run al JUnit test cases and start the tool and do some more
testing.

If in doubt, run al JUnit test cases.

Do acvs update in src_new to make sure that you do not forget to commit any file and to make sure that no
one else has commited anything in the mean time.

Remember that if you do not commit all the files from src_new that cvs update found (marked A, R, and M) in
the same commit then you would better remove those file from the checked out copy, update to get the original
version from the repository and start over with the compilation.

If someone else have updated afile (cvs update shown U, or no longer pertinent) please compile again.
Commit al files that are included in a change at the same time.

This reduces the chance of anyone getting an inconsistant set of files by updating in the middle of your commit.
Commit often.

Remember that the repository is also a backup copy of your work.

If your change is so big and involves so many files that you would like to commit it for backup reasons but it

doesn't compile or doesn't work or for some other reason should not confuse the main branch in cvs, create a
branch to work in. Then when your work is complete, you merge the branch into the main branch.
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Rationale: These ground rules is for the purpose of not stopping or hindering the work for anyone. Remember that
there might be several developers working with different agendas and different efficiency (slower or faster) and the
commits is the melting point of this.

Perspective: If thiswill take you an extratwo minutes before every commit remember that if you commit something
that will not work this will take everyone else (guess 10 persons) the extra time of looking at the compilation error
or see the tool crash (1 minute), wonder why (1 minute), search for the error in his own changes (3 minutes), search
for the error somewhere else (1 minute), glance at the mailing list to see if someone else has noticed this and send a

mail (1 minute), wait for some response (1 hour wait), update (1 minute), compile (1 minute). This amounts to 10
hours wait and 1,5 hours extrawork for all developersin the project.

8.2. Creating and using branches

We use the following standardsin ArgoUML :

» Released versions get thetag VERSON_X X X

» Developers working on code, with an unspecified due date are requested to put the code into a branch if it is
deemed wuseful that the code can be shared. Developer branches follow the scheme
work_expl anati on_owner , where
* workisalitera

* expl anat i on issomething like javahelp, propertypanel, cppcodegeneration

e owner isasdf explaining code for the owner of the branch, e.g. tlach (Thierry Lach) or mklink (Markus
Klink).

Merging branches together is causing some work. So please use them sparingly and announce your intentions before
on the mailing list.

8.2.1.Howdol...?

e ...commit stuff?
Y ou have made, the change, tested it and are satisfied with it.

Do acvs update -d and see that only the files you have changed are marked as modified. If files are updated or
patched by this command, please recompile and test again.

Do acvsdiff on each of the files and verify that only the lines you have changed are modified.
Do asingle cvs commit for al the files included in the change. This reduces the risk that someone else updates
in the middle of your work and also reduces the amount of notifications of commits sent out. Include changes to
documentation and JUnit tests if applicable.
Don't forget to update the corresponding issue (if any) in Issuezillai.e. set it to RESOLVED/FIXED.

* ...get my update or patch into CVSif | don't have CV S write rights?

Contact any of the active developers on the list and send them your updates. They're very nice about it the first
few times.
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Supposing that you have checked out CVS as guest, then after you have mailed a diff or file to an active devel-
oper, and he has entered it in CV S your checked out copy contains the change but is not in sync and the next cvs
update will result in an merge error. The simplest way to solve thisisto do remove al files modified by you be-
fore doing the cvs update. The cvs update will restore all the files from the CV'S repository and you can start
with the next update.

...get alist of the currently active working branches?

You can't from CVS. You need to follow the announcements of created and discontinued branches on the mail-
ing list to know what branches are interesting.

...create abranch for my work on xxxyyy and start work on that branch?

This assumes that you have a checked out copy of argouml

=

Change directory to the directory where argouml is checked out.
2. Enter the argouml directory: cd argouml or chdir argouml
3. Createyour branch: cvstag -b wor k_xxxyyy_nynane
nynane isisasaf explaining code for you (your Tigrislogin).
4. Change your checked out copy to be on the branch: cvs update -r wor k_xxxyyy_nyname
5. Do your work!
6. Check in your changes in the branch: cvs commit -m'BIl abl abl a' [fil€]

7.  Continue working and checking in!

...move my work from my working branch into the rel ease?

Thisis done when your work with the feature xxxyyy is finished and you have decided/received clearance to en-
ter it in the main branch.

1. Changedirectory to the directory where argouml is checked out.

If you are just working on one feature at atime this is the place where you have a checked out copy on the
branch in question. If not, this could be any checked out copy of the source that does not contain any un-
commited changes.

Enter the argouml directory: cd argouml or chdir argouml

Move the checked out copy that you are working on to the main branch: cvs update -A

Merge the changes from the branch into your checked out copy: cvs update -j wor k_xxxyyy_nynane

g M w D

Compile and run al your tests again.

This is to verify that the merge was all right, no one else had done any changes that in the meantime that
has in any way modified the work made in the branch.

6. Commit your changes in the main branch: cvs commit -m'xxxyyy entered in the main branch
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7. Discontinue your branch!
From this point on it is important that you do not reuse your branch for any work. Only check it out for the
purpose of examining how things were in the branch. Make sure that all other developers that have been
looking at your branch also knows that it is discontinued.

...look at someone else's work in a branch?

Y ou need the name of the branch, i.e. thewor k_xxxyyy_hi snane.

There are two aternatives:

e Check out argouml or part of it on that branch: cvs co -r wor k_xxxyyy_hi snanme argouml
« Update your copy of argouml to be on that branch: cvs update -r wor k_xxxyyy_hi snane
Make sure that your copy does not have any uncommited code or else your uncommited code will be present

in your checked out copy on the branch. This could, on the other hand, be useful if you want to test if your
uncommited code works also with the additions on that branch.

8.3. Other CVS comments

This is included in the cookbook because it seems that there are persons within the project that don't have the in-
depth knowledge of CV'S nor the interest or need to acquire it. For that reason some simple questions are answered
here for use of CVSin the project.

Why do | get double lines? Why do | get *M at the end of each line? Why do | get the whole checked out file on
asingleline?

CVSislineoriented. It storesin the repository the concept of anew line after each line. It isthe CV Sclients (the
program you have installed on you machine) responsibility to convert the conceptual new line to the correct new
line character on your system.

- Note

Thisisonly so for normal files (not marked with -kb in cvs).

If files are moved from one system to another or for that matter checked out on one system and used and edited
on another (NFS, SMB, ...) thisis not done correctly. There could also be CV'S clients out there, not doing this
correctly.

Systems known to the author (Linus Tolke) are Unix uses LF, DOS/Windows uses CR-LF, Mac uses CR.

Most of the time this really doesn't matter because the editors and java compiler on al systems are very forgiv-
ing.

There are however some cases when this is cumbersome.

1. When an editor (or developer) decidesto "fix-it".
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This means that the editor (or the developer) goes through the file and removes M on every line or some-
thing else that touches every linein thefile.

Thisis a problem because the subsequent commit will also touch every line in the file making that file un-
mergeable. This means that every developer that had it modified in a branch or in a checked out copy will
have no help from cvs when doing his merging.

Remember that you never know what other devel opers are working with.

This is fixed by not doing any such fixes and doing a cvs diff before each check in so that your editor has
not done this for you.

When cvs clients and file systems are not in sync

This could result in one of several things. Either each line gets an extra empty line when commited, or the
whole file turns out to be on the same line.

This is the case on severa files in the repository at the moment (August 2002, Linus) and can be cumber-
some for the developers.

These cases should be fixed because the files are no longer readable. For the first case, removing every
other line (the empty ones) can in some cases be done without cvs having problems with merging later on.
For the second case, with a single long line, this will be very problematic so even though it might cause
problems for other developersit is better to do this as soon as possible.

When thisisfixed, let the fix be the only thing done in that commit.

To avoid this in the future, aways do a cvs diff before doing your change to make sure that only the lines
that you have actually modified will be changed by cvs and not the whole file.

Files that are binary that shall be stored in cvs shall be marked as binary. They are marked with the admin flag -
kb. This means that the line ending conversion mechanism will not be applied on those files and they will be ex-
actly the same on all systems. Thisis good for jars, gifs, and other such files.

8.4. CVS

repository contents

This chapter describes what parts of the CV'S repository is used for what purpose. This is a rather terse collection.
Further details on specific parts can sometimes be found elsewhere in this document.

This chapter is organized as the CV Srepository itself and everything isin alphabetical order.

* bui

d

Directory where the built things end up.

Thereisactually no real need to keep thisin CVS. It isthere just as a place holder.

e conf

Not used. Empty.

e docunentation

Directory where the source of the documentation is.
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e cookbook
XML-source code for this cookbook.
* docbook- set up

XML Tools and configuration files used for the formatting of the documentation from the XML-source to
HTML and PDF.

* images
Pictures for al documents are collected here.
e javahelp
Not used. Empty.
* nmanua
XML-source code for the User Manual.
e quick-guide

XML-source code for the Quick Guide.

extra

Not used. Empty.

lib

A set of jar files.

This directory contains the jar files of products used by the ArgoUML (such aslog4j, nsuml).

These are distributed with argouml and have licenses that allow this. For clarity the README files and licenses
and other distribution details of each used jar will aso be stored in this directory. (Quick summary: BSD Li-

cense, Apache License, LGPL are OK, GPL is not.) Don't forget to arrange for the modules version and license
information to appear when starting ArgoUML and in the About box.

Take care also to make the versions of these libraries explicit, so asto allow people building from sourcesto fig-
ure out exact dependencies. Easiest way is to rename the files to include versioning informations, the same way
as shared librariesin Unix world: foo-x.y.z.jar, bar-x.y.z.jar, €tc...

nodul es

Contains source level modules of ArgoUML.

Source level modules are modules that can be compiled and deployed independantly (after) the rest of Ar-
goUML. Each module islocated in its own subdirectory. Thisisthelist asit looks now (March 2003).

e jscheme

Module that allows to extend ArgoUML using scheme.

e junit
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Old directory with JUnit tests. These should be migrated to and all new JUnit tests should be created in the
directory t est s.

b menut est
Test module that tests the plugin interface for the menus.
* php
Language generating, Notation and reverse engineering for PHP.
* cpp
Code generation for C++.
e csharp

Code generation for C#.

Src
Source code.

This will contain one directory for each component within ArgoUML. They will all compile and be tested with
controlled dependencies to other components.

src_new
All source code for ArgoUML including pictures of icons.
tests

All source code for JUnit tests of everything that is in the src_new directory. See Section 2.4, “The JUnit test
cases’.

tool s

All tools used during the build process.

Tools aso have the readme files, licenses and other distribution files stored in this directory in much the same
way asthe librariesin | i b. However the requirement on the license is different. The tools are never distributed
with argouml but merely used in the development of argouml so it is enough to have a license that does not al-
low distribution. (Quick summary: BSD License, Apache license, LGPL, GPL, Freeware are OK.)

WW

Thisisall the static contents of the web site. See Section 2.3.2.1, “How the ArgoUML web site works'.
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Chapter 9. Standards for coding In
ArgoUML

The coding style for ArgoUML isthe following

» Each file starts with some header info: file, version info, copyright notice, classes in this file (if more than one),
original author (if you want). Likethis:

$1 d$
Copyright (c) 2003 The Regents of the University of California. All

~——
~—~—

~—

/| C asses: blabla, blabla (all classes of interest in this file)
/ Oiginal Author: who ever

» All instance variables are private and their names begin with an underscore. If the variable should be accessible
then add public or protected accessor methods with the same name as the variable without the underscore with
"get" or "set" prepended. For example: _| i neW dt h, set Li neW dt h(), and get Li neW dt h() .

e Ingeneral, write short code. If a method will fit comfortably on one line, then put it on oneline.

» Use javadoc for each class, instance variable, and method. In general do not put comments in the body of a
method. If you are doing something complex enough to need a comment, consider breaking it out into its own
private commented method.

» Indicate places of future modifications with

/1l TODQ reason

* Name all classes with an initial uppercase letter, and all variables and methods with a lowercase one. | use the
al | Toget her Wt hCaps naming style. Name static variables with an underscore and an inital capital letter, e.g.,
_Possi bl eLanguages. Name constants with all upper case and underscores, e.g., GRI P_MARG N.

» To emphasize clusters of classes we are using what we call the binomial naming style (I am sure others have
thought of this also): The root class of the cluster has a short name (e.g., Layer), other members of the cluster use
that name as a prefix (e.g., LayerGrid). This makes many of the class name longer than they might be normally
(e.g., Grid would be shorter). But this provides alot of context without having to look at a class inheritance dia-
gram. It is also very nice when you have to look at an alphabetical list of classes. | try to name class clusters so
that they are not lexigraphically close others (e.g., the Net cluster used to be named Model, but that lexigraphi-
cally overlapped the Mode cluster).

» Four spaces should be used as the unit of indentation. Tabs must be set exactly every 8 spaces (not 4) and repre-
sent 2 indents.

Thisisexactly asit is stated in the Sun Code Conventions. It is here just for the emphasis.
» If possible use lines shorter than 80 charaters wide.
Thisisexactly asit is stated in the Sun Code Conventions. It is here just for the emphasis.
» Open brace on same line (at end). Both for if/while/for and for class and functions definitions.

Thisisexactly asit is stated in the Sun Code Conventions. It is here just for the emphasis.
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For everything €se follow Code Conventions for the Java Programming Language
[http://java.sun.com/docs/codeconv/html/CodeConvTOC.doc.html]!

9.1. Settings for Eclipse

These style guides correspond to the following settings in Eclipse:

In Preferences => Java=> Code Formatter => New Lines

None of the boxes "Insert a new line before opening brace”, "Insert new lines in control statements”, "Clear all
blank lines', "Insert new line between 'elseif™, or "Insert a new line inside an empty block" are checked.

In Preferences => Java => Code Formatter => Line Splitting

Maximum line length is 80.

In Preferences => Java=> Code Formatter => Style

None of the boxes "Compact assignment” or "Indentation is represented by atab" are checked.

Number of spaces representing a tab: 4. This should probably be read as Number of spaces representing a level
of indentation.

In Preferences => Java=> Java Editor => Appearance
Displayed tab width: 8
"Insert space for tabs (see Formatting preferences)” checked. There seems to be no way of having tabs set at

width 8 and the indentation level set at 4 at the same time so we must let Eclipse generate code without tabs to
obey the Sun Coding standard.

9.2. Settings for NetBeans

These style guides correspond to the following settings in NetBeans:

In (Tools =>) Options => Editing => Editor Settings => Java Editor
Tab Size=8
In (Tools=>) Options => Editing => Indentation Engines => Java Indentation Engine

Add Newline Before Brace: False, Add Space Before Parenthesis: False, Expand Tabs to Spaces. False, Number
of Spaces per Tab: 4 (Should probably be read as Number of Spaces per indentation level).

9.3. Settings for Emacs

These style guides correspond to the default java settings in Emacs:

("java"

(c-basic-offset . 4)
(c-coment-only-line-offset 0 . 0)
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Standards for coding in ArgoUML

(c-of fsets-alist
(inline-open . 0)
(topmost-intro-cont . +)
(statenent-block-intro . +)
(knr-argdecl -intro . 5)
(substat ement-open . +)
(label . +)
(statenent-case-open . +)
(statenment-cont . +)
(arglist-intro . c-lineup-arglist-intro-after-paren)
(arglist-close . c-lineup-arglist)
(access-1abel . 0)
(i nher-cont c- |11 neup-java-inher)
(func-decl-cont . c-lineup-java-throws)))
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Chapter 10. Further Reading

10.1. Jason Robbins Dissertation

Cognitive Support Features for Software Development Tools

The dissertation of Jason Robbins is a MUST READ for everyone concerned about ArgoUML. Be careful though,
sinceit is based on an old version of ArgoUML, but many of the concepts remain intact.

10.1.1. Abstract

Software design is a cognitively challenging task. Most software design tools provide support for editing, viewing,
storing, sharing, and transforming designs, but lack support for the essential and difficult cognitive tasks facing de-
signers. These cognitive tasks include decision making, decision ordering, and task-specific design understanding.
To date, software design tools have not included features that specifically address key cognitive needs of designers,
in part, because there has been no practical method for developing and evaluating these features.

This dissertation contributes a practical description of several cognitive theories relevant to software design, a
method for devising cognitive support features based on these theories, a basket of cognitive support features that
are demonstrated in the context of a usable software design tool called ArgoUML, and a reusable infrastructure for
building similar features into other design tools. ArgoUML is an object-oriented design tool that includes several
novel features that address the identified cognitive needs of software designers. Each feature is explained with re-
spect to the cognitive theories that inspired it and the set of features is evaluated with a combination of heuristic and
empirical techniques.

10.1.2. Where to find it

LINK: Robbins Dissertation [http://argouml.tigris.org/docs/robbins_dissertation/]

10.2. Martin Skinners Dissertation

Enhancing an UML Modelling Tool with Context-Based Constraints for Components

10.2.1. Abstract

Noch vor der Erstellung eines detaillierten Entwurfs hilft ein Spezifikationsmodell eines komponenten-basierten
Systems dabei, Probleme so frih im Entwicklungsprozess wie moglich zu entdecken. Die Sprache CCL
('Component Constraint Language') wurde bei CIS entwickelt und erlaubt den Entwickler '‘Contextbased Constraints
dem Spezifikationsmodell hinzuzufiigen. Dadurch entstent ein Modell, das Uber die Beschreibung der statische
Struktur des Systems hinausgeht. Zur Zeit existiert allerdings kein Werkzeug, dass das Komponentenspezifikations-
modell in den Entwicklungsprozess integriert. Ziel dieser Diplomarbeit war der Entwurf eines solchen Werkzeugs,
um die Philosophie des Continuous Software Engineering (CSE) zu unterstiitzten.

Before starting a detailed design, a specification model of the component-based system assists the software devel-
oper in early problem detection as soon as possible in the development process. The Component Constraint Lan-
guage (CCL) developed at CIS enables the developer to add context-based constraints (CoCons) to a component
specification model. This produces a model which goes beyond the simple description of the system's static struc-
ture. At thistime, there is no tool to integrate the component specification model into the development process. The
goa of this master's thesis was to design such a tool, thereby supporting the Continuous Software Engineering
(CSE) philosophy.

10.2.2. Where to find it
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Further Reading

LINK: Martin Skinners dissertation [http://www.cocons.org/publications/CCL_plugin_for_ArgoUML .pdf]
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Chapter 11. Processes for the ArgoUML
project
This chapter contains processes used when working with the ArgoUML project.

These processes are provided with the hope of being helpful for the members of the project and if they feel too com-
plicated, ambitious or overworked, please raise the issue of simplifying them on the developers mailing list
[mailto:dev@argouml.tigris.org].

11.1. The big picture for Issues

Here isthe big picture of the life of an Issue.
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Resolwer hazifound the solution
Resolver has found that this is the same as some other issue

Fezolver commits a solyption .
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Arelease is made an

“werifier uses that releas

The “warfier thinks the resolution does not solve the problem

The “erifier thinks the'tefolution salwes the problam The “Jerfier does not agres,

“wizrified

The ‘darifier agrees with the Resolwer about the rezolution

The Reporter chs the resalution

The Reporter does not accept the resolution

The Reparter pt= the resolution

11.2. Attributes of an issue

Thisis what the different attributes mean and how they are used in the ArgoUML project. Thisis to be read as an
addendum to the Tigris definition of the resolutions
[http://argouml .tigris.org/proj ect/www/docg/issue_lifecycle.html] and for that reason it is not a complete list.

11.2.1. Priorities

The priorities are used in the following manner in ArgoUML :
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o P1-Fata eror
ArgoUML cannot start. Crashes program, jvm or computer.
* P2- Seriouserror
Information lost.
* P3- Not so serious error
Functions not working. Strange behavior. Exceptions logged.
* P4 - Confusing behavior
Incorrect help texts and documentation. Inconsistant behavior. Ul not updated. Incorrect javadoc.
e P5-Small problems

Spelling errors. Ugly icons. Excessive logging. Missing javadoc.

11.2.2. Resolutions

* LATER and REMIND
Not used.
* WORKSFORME
This meansthat it worksin areleased version of ArgoUML. State the version in the comment.

If the version stated by the reporter in the issue is not the same as the version in the comment then this probably
means that problem was fixed in some release without anyone noticing that this problem was fixed.

11.3. Roles Of The Workers

The roles described below are per issue, i.e. for every issue, there is at least a reporter, a resolver and a verifier.
Hence, each person involved in issues for the ArgoUML project can - at the same time - have different roles, and
conseguently, has issues to report, issues to close, issues to resolve, and issues to verify.

11.3.1. The Reporter

The Reporter is the person who enters the issue in Issuezilla.

Skills: The reporter is an ArgoUML user, should not need any knowledge of what the ArgoUML project is actually
doing.

Responsibilities:

* Report anissue

The address to enter new issues is: http://argouml .tigris.org/issues/enter_bug.cgi
[http://argouml.tigris.org/issues/enter_bug.cgi]. For entering new issues, registering (as described in 1.3) is not
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required.

* Answer clarification requests
Occasionally, the developers of ArgoUML need to request the Reporter more information, to be able to solve the
issue correctly. Another way of putting it is to say that if the issue was reported without some vital information
the Reporter has some more work to do.

* Closetheissue
This appliesto an issue that isin verified state only. At the end of processing the issue, the reporter has the final
word: he can check the result, and if he agrees with the solution, close the issue himself. Closing an issue re-
quires at least "observer" rolein the ArgoUML project.

* Reopen theissue
This appliesto an issue that isin verified state only. The reporter has the final word: he can check the result, and

when he does not agree that the solution is correct, he can reopen the issue himself. Reopening an issue requires
at least "observer” rolein the ArgoUML project.

11.3.2. The Resolver

The Resolver is the software developer who attempts to resolve the issue. Doing so requires at least "observer" role.
The "developer” role is only needed to commit things into CV'S (e.g. submit changed Java code, scripts or documen-
tation).

Remark: Someone who does not have the devel oper role, but solves the issue and convinces someone else to commit
the solution, is still the Resolver even though he cannot commit things into CVS.

The goal of the Resolver is to progress the issue to the status of "Resolved". The resolver may be the same person as
the reporter.

Responsibilities:

* Decide usefulness (if thisissueisreally abug or enhancement and if it is worth solving)

The Resolver has to decide if solving the issue is realy a useful improvement for ArgoUML. The Reporter of
the issue may very well be mistaken in entering a bug-issue for what isin fact a feature, or entering an enhance-
ment-issue which is not really an enhancement. Another thing that could be is a bug that appears in very excep-
tional circumstances and that may have large impact on ArgoUML architecture. If the Resolver decides after the
investigation that this bug is really not that important or that he is not the right person to solve it he enters his
findings as a comment and assigns the issue back to anyone (issues@argouml) and moves along to work on an-
other issue instead.

» If applicable, program and test a solution

As this might take considerable time it might be a good idea of the Resolver to assign the issue to himself to re-
serve the issue. He can also signal progress by setting the issue to the state Started.

» If applicable, write test cases
* Settheissuein the end on "Resolved".

When the resolver is finished with the issue, he puts it in "Resolved” status, and indicates the "resolution” is
Fixed, Worksforme, Invalid, Wontfix, or Duplicate.
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Skills: The resolver needs to know a lot of the insides of the ArgoUML code, Java, coding standards, and also the
current status of the project with goals, requirements and release plans.

11.3.3. The Verifier

11.4.

The Verifier may be neither the Reporter, nor the Resolver of the issue. The task of the Verifier isto check the qual-
ity of the solution by confirming that the solution is complete, to the point, bug-free, etc. Thisis an important part of
the quality assurance work we do in the ArgoUML project and the object is to make sure that a resolved issue isin
fact resolved.

The test must be done on the "Target Milestone" version of the issue, or any later version released to the public.

Responsibilities:

» Check that the issue is solved in the stated version of ArgoUML
* Mark theissue as "verified"

If the Verifier can conclude that the problem does not exist or the feature/enhancement is now present the issue
is marked as verified.

* Reopen theissueif the solution is not fully correct
If the solution is not correct or the feature/enhancement does not work, it is the duty of the Verifier to reopen the

issue.

Skills: The verifier needs only to focus on that issue, how the problem in it is formulated. He doesn't need to know
how it is actually solved.

How to resolve an Issue

This can be performed by any member of the project (any role). Persons without the Developer role need a person
with the Developer role to actualy commit the work if the resolution involves changing some artefact. There might
be specia skillsinvolved but it differs widely depending on the nature of the Issue.

Do the following:

1. Pick any Issue that is NEW or REOPENED that you from the description think that you are able to solve. Best
result if you also find some Issue that you really feel needs to be solved. The list of all of them

is

sue_status=REOPENE
[http://argouml.tigris.org/issues/buglist.cgi ?component=argouml&issue_status=NEW& D].

2. Look at your persona schedule and how much time you have during the next couple of weeks and compare that
to the amount of time you think you will need to spend for solving the issue. Compare thisto the release plan to
see what release your contribution will fitin.

3. Accept the Issue and reserve it by assigning it to yourself. Set the Target Milestone to the release you have cho-
sen.

4. Make sure you have a checked out copy of ArgoUML or else check out a new one.
How thisis done is described in Chapter 2, Building from source.

5.  Mark theissue as Started (this could be done while assigning also).
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6. Change the code to solve the problem.
7. Compile and test your new code.

This should include developing a JUnit test case to verify that the problem is solved. You could aso develop
the JUnit test case before actually solving the problem.

If your solution did not work as intended, continue changing it until it does.

If you feel that your estimation of the complexity of the problem and your own abilities and time available was
incorrect, then change the Target Milestone of the Issue to another one that fits your new estimation. This is
just a change of plan.

If you, at this point, feel that your personal plans have changed so that you won't have time to pursue the work,
change the Issue back to "NEW" with your experiences sofar stated in the comment. This means that you are
giving up and giving the Issue back to anyone. You should also assign it back to issues@argouml or if you
know someone else in the ArgoUML team that will continue the work, assign it to him. Remember not to com-

mit your changes in the main branch but please commit your changes (if any) into awork branch and state the
name of the branch in the issue. That will make it possible for someone to make use of your work so far.

8.  Commit your changes and the JUnit test cases stating the number of the Issue in the comment.

If you don't have a developer role in the project, this involves sending your changes to someone who has and
then convincing him to commit them for you.

9. "Resolve' the Issue with the resolution "FIXED".

10. Sit back and feel the personal satisfaction of having completed a something that will be part of the ArgoUML
product.

11. If you during this, have discovered other problems, create new Issues stating those new problems according to
the rule for creating | ssues.

11.5. How to verify an Issue that is FIXED

This can be performed by any member of the project (any role). There might be special skillsinvolved but it differs
widely depending on the nature of the Issue.

Do the following:

1. Pick any Issue that is RESOLVED/FIXED or WORKSFORME and that you have not raised, nor solved and
that isincluded in arelease (Target milestone set to arelease available on the site). The list of all RESOLVED/

FIXED and RESOLV ED/WORKSFORME issues
resol u-
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FORME].
2. Runthe specified release of ArgoUML as provided for downloads or through Java Web Start.
3. Test the problem in the issue and verify that the problem is no longer there or the feature is provided.

4. Do one of the following:

» If the problem is gone, the feature is present put the Issue in Status VERIFIED.
« If the problem is still there, the feature does not work, put the Issue in Status REOPENED with a descrip-
tion of what is still there, is still missing.
5. If you during this, have discovered other problems than the ones that are stated in the Issue, create new |ssues

stating those new problems according to the rule for creating |ssues.

6. Do thisasmany timesasyou like until there are no I ssues | eft.

How to verify an Issue that is rejected

This can be performed by any member of the project (any role). There might be special skillsinvolved but it differs
widely depending on the nature of the Issue.

Do the following:

1. Pick any issue that is RESOLVED/(INVALID, WONTFIX, or DUPLICATE) that you have not raised nor
solved. The chosen issue need not be connected to an available release. The list of al RESOLVED/INVALID,
RESOLVED/WONTFIX and RESOLVED/DUPLICATED issues

resolu-
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& resolution=WONTFIX&resolution=DUPLICATE].

Read through the description provided.

Do one of the following:

« If you agree with the statement and feel that the rejection is done for correct reasons, put the Issue in Status
VERIFIED.

* If you don't agree, put the Issue in status REOPENED and give a description as to why you don't agree.

Do this as many times as you like until there are no I ssues left.

11.7. How to Close an Issue

11.8.
ucts

Thisis performed by the person that originally raised the Issue or by the QA responsible for that area. Y ou need to
be a member of the project (any role). This can also be done by someone who would raise the issue but did not be-
cause it was already present in Issuesilla.

Pick any Issue that is Verified and that you have raised or that you have found and refrained from raising be-
cause somebody €se adready had written it. The list of al VERIFIED issues
[http://argouml tigris.org/issues/buglist.cgi?component=argouml & issue_status=VERIFIED].

See that you are satisfied with the solution. This could involve reading through the resolution and starting the
tool to verify it.

Do one of the following:

e If you are satisfied, put the Issue in Status CLOSED.

e If you are not satisfied but the problem is solved as it is written in the Issue, put the Issue in Status
CLOSED and open a new Issue with the rest of the problem.

» If you are not satisfied and the problem is not solved, put the Issue in status REOPENED with a description
on what you are not satisfied with.

How to relate issues to problems in subprod-

ArgoUML uses some product internally and is to some respect very dependant on the well functioning of these
products. This are products like GEF, NS-UML, ocl, log4j, xerces, jre, ...

Occasionaly a bug found in ArgoUML is found to be a problem in one of these subproducts and cannot or is ex-
tremely complicated to fix within ArgoUML.

If this happens thisis the way to register that Issue in Issuezilla.

This can be performed by any member of the project (any role). There might be special skillsinvolved depending on
the nature of the Issue.
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Do the following:

1. During your examination of an issue you find that it is a problem in one of the ArgoUML subproducts (GEF,
NS-UML, ocl, jre, ...).

2. Write a comment in the issue stating which one of the subprojects that is the problem (and what the problem
is).

3. Post abug in that subproducts bug reporting tool (or find the bug already registered).

| am assuming that there is such atool for all the subproducts. If thereisn't for the product in question, then ex-
plain the problem to the responsible person for this product so that we are sure that the problem is communi-
cated.

4. Setthelssuein Issuezillato RESOLVED/WONTFIX and enter the reference from the subproducts bug report-
ing tool and if possible the URL to the bug reporting tool or to the bug in question.

The person responsible for the sourceing of the subtool in question (Currently (December 2002) the subproduct re-
sponsible roleis not explicitly pointed out but could be anyone that feels that something must be done.) does the fol-
lowing for each new release of a subproduct.

1. Looksat the new release of that subproduct to seeif any of the outstanding issues against that subproduct are in
fact fixed in the release.

2. If any of the issues are fixed, then he weights together the importance of the issues fixed, the amount of work
needed to fit the new version of the subproduct instead of the old one, the planned releases of the subproduct
with other issues promised to be fixed, and the current release plan of ArgoUML. From this he decides wether
it istimeto do the update of the subproduct within ArgoUML or to wait.

3. If he decides that it is time to update, he adds the new version of the subproduct, does all the needed work
within ArgoUML, tests and commits everything, puts the issues indeed fixed in VERIFIED/WONTFIX, and
also closes the bugs registered in the subproducts bug reporting tool.
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