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Abstract

The Getting Started Tutorial is composed of a number of smaller tutorials, each of which is designed to show the
Java Application Programmer how to accomplish one or more specific programming tasks using the Tensegrity
Graph Framework. This framework allows you, among other things, to associate “entities” with one another and
graphically render al of their interrelationships.
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Preface

In the hectic world of software development, it often seems that nothing ever stays the same. New lan-
guages appear, APIs change, code gets rewritten and the techniques for writing most software solutions
undergo change al the time.

This tutorial and the code that goes with it is no exception. We expect this framework to change and im-
prove in time. Better abstraction, fewer couplings and more precise naming and documentation are just a
few of the changes you should expect.

We read and create alot of framework and project code. We write and review just as much documenta-
tion, including javadocs, user manuals, technical manuals, requirements specifications, and so on.

If something you encounter here or elsewhere makes no sense to you, or you feel it just doesn't belong
where you found it, we would appreciate your comments in the form of an email written to:

<docunent ati on@ ensw. con® .

Vi



Chapter 1. Introduction

The Getting Started Tutorial is composed of a number of smaller tutorials, each of which is designed to
show the Java Application Programmer how to accomplish one or more specific programming tasks us-
ing the Tensegrity Graph Framework. This framework allows you, among other things, to associate
“entities” with one another and graphically render all of their interrelationships.

In order to make the examples more intuitive, applicable and enjoyable, we have chosen to model user
and functional rights administration. This we presume is a typical subsystem of any business software
application. In this manner, the business workflow should be well-known and intuitive, so that you may
concentrate on our framework design and APIs instead of the underlying business case our framework is
going to model and graphically render.

In a nutshell, the entities and relationships found in the business case are as follows. They will be ran-
domly found in the subsequent tutorials in this manual.

1. User:

Literally that thing which “uses.” A person is usually referred to as a user when he or she has a
private password and is assigned at least one role in an application context. A user does not repres-
ent any named and persistent functional role but simply describes a person who has the ability to
log into and use a particular software application. In a more abstract context, a “user” may refer to
any runtime object that “uses’ another resource.

2. Group:

A set of users forms a group. In systems that have many users in them, groups are easier to handle
when assigning roles to large numbers of equally-capable individuals.

3. Roale

An abstraction which encapsulates a set of application rights. Roles are used to group these rights
into named objects which can be subsequently assigned to users and groups of usersin an applica
tion context.

4. Right:

Sometimes called a “functional right.” Rights are persistent objects that encapsulate the capability
to do something with a named resource. Rights form the core of authorization services and are typ-
icaly bundled by roles.

5. Permission:

A permission is not the same thing as aright. A permission is created when a user is assigned to a
particular right, thereby granting him/her access to the action defined in that right.

6. Resource:
This can mean anything and everything. Resources usually describe things that live in the applica
tion domain. Complete files or parts of them, database records and runtime objects are three of
many types of resources that users may interact with in an application context.

7. Action:

This defines what a user can actually do with aresource. An action includes a verb and the resource
or class of resources that are involved. It might help to think of actions as particular class methods,
such as constructors (create), destructors (delete), getter methods (read), setter methods (write) and
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Introduction

so on. Usually a subset of the classes of an application domain, aso known as “ course-grained” en-
tities, are used to define actions for use in authorization schemes.

8. Application:
Thereis never just one application in a company. Different applications offer accessto different re-
sources and as such provide a unique set of user roles. Sometimes applications are further broken

down into subsystems, services or “modules,” which provide fine-grained control in the adminis-
trative process.

The following domain diagram illustrates the fundamental entities of the introduced business case.

Figure 1.1. Example Business Case (Conceptual Diagram)

contain contain

, » 4 .
) assigned to
Rights >[ Roles

{Permission)

assigned to

assigned to

Users

In the conceptual diagram above, you can see how most of the aforementioned domain entities statically
relate to each other. In most cases, the identified domain objects represent concrete types that have per-
sistent attributes and/or behavioral responsibilities. For this reason, their names are bounded by rectan-
gular boxes to signify that they are types in the domain model and/or classes in a subsequent design
model.

In at least one case, however, an entity from our domain model represents a unigque association between
two concrete types. For this reason, that entity type (Permissions) is modeled as a line connecting the
two entities that are involved in the special relationship.

Note
In the context of the Tensegrity Graph Framework and the business entities above, a Node
represents a class and an Edge represents a relationship from one of those classes to anoth-
er class. In other domain languages, an Edge might be referred to as an arc, alink, an asso-
ciation, a transition or something else altogether. Additionally, graph theory uses the term
“vertex” to designate what we call a Node.
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It isimportant to remember that both nodes and edges belong to the graph domain and that
the Tensegrity Graph Framework allows attributes to be associated with them. These at-
tributes can include names, states and anything else required for the business entities being

modeled.




Chapter 2. Installation

This chapter will guide you through setting up the Eclipse platform, a universal IDE with excellent Java
development support. It is not absolutely necessary that you use Eclipse to understand this tutorial. It
makes using it, however, much more convenient.

2.1. Installation

You are required to copy numerous filesto alocal directory on your computer. In this and the following
section, we show you exactly what you need to copy, where you should copy to and how to configure
your development environment to be able to compile and run the tutorial examples. We do thisin a step-
by-step fashion. If you follow these instructions exactly, we hope that you will avoid any complications
whatsoever.

The First Steps Tutorial is composed of the following artifacts:

e Tensegrity Framework Jar Files (Java Archives)
» Tensegrity Framework Java Documentation (Javadoc)
e Tensegrity First Steps Tutoria (This document)

» Tensegrity First Steps Source Code (Zipfile)

Note

While working with the Tensegrity Graph Framework you will notice that a special care
has been taken to remove from the core functionalities any dependency on the windowing
toolkit being used. The Tensegrity Graph Framework currently provides a wide range of
AWT/Swing-based GUI components supporting its core functionalities, but also a set of
GUI components based upon SWT (Standard Widget Toolkit) for integration with the Ec-
lipse platform. At this point in time all the following tutorials except the “ Skeleton” -based
one areillustrated by both AWT/Swing-based and SWT-based samples.

2.2. Configuration
2.2.1. Eclipse

This section explains how to install the distributed files so that you are able to compile and run the ex-
ample tutorias from within Eclipse. We assume that you have successfully installed and started your Ec-
lipse environment at this point in time.

Depending on your version of Eclipse, some of the following steps will be different. In general,
however, the steps are as follows:

1. Install JAR Files

2. Install Javadocs

3. Create Eclipse Project




Installation

Each tutorial in this manual is located in its own directory that contains an executable file. Thiswill be a
java class with an implemented main method.

2.2.1.1. Configuration for Eclipse Version 3.X

1. Selectthe main menu “File’.
2.  Select the child menu item “New”.
3. Select the child menu item “Project...”.

4. A Wizard dialog window appears.

# New Project
Select a wizard
Create 5 Java project
Wizards:
@%
%4 Plug-in Project
= W
= Java
-2 Plug-in Development
+- [ Simple
2 WML
et = Cancel

Select “ Java Project” from the Wizard list.
Pressthe “Next” button.
Enter “Tensegrity_Graph_First_Steps’ without quotes into the “ Project name:” text field.

Press the “Next” button.

© o N o O

Select the “Libraries’ tab.
10. Pressthe“Add External JARSs...” button.

11. Navigate to the Tensegrity libraries and select them as well as the SWT library
(lib/swt/SWT3_0.jar) while holding down the STRG key.
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New Java Project

Java Settings
-
Define the Java build settings. i J I

(% Source | 5 Projects B Ubraries | %5 order and Export |
JARs and class folders on the build path:

tenComposite jar - C:ljavaleclipse_workspacelgetting_starte Add J4Rs...
tenGenerics.jar - Ct\javaledipse_workspaceigetting_started
tenGraph.jar - Ciljavaleclipse_workspacelgetting_starked_re | Add External JARs. .,
tenGraphics.jar - Ciljavaleclipse_workspacsigetting_skarted_

Add Variable. ..
tenGui.jar - C:java\eclipse_workspacelgetting_started _rev_:
tenLackandFeel jar - Ciljavalecipse_warkspacelgetting star — adq piprary...

tenskeleton.jar - C:ljavaledipse_workspacelgetting_started_

B JRE System Library [j2re1.4.2] Add Class Folder. ..

Remove

&

g g o g o B

63
3
&
&
&
&

< b

Default utput folder:

| Tenseariy_Graph_First_Steps Browse. ..

<Back [ gmish Cancel |

12. Press the “Open” button to confirm and close the “JAR Selection” dialog. If you select the wrong
JARs by mistake, you can always delete them later.

13. Append “/bin” without quotes to the “ Default output folder:” text field.

14. Pressthe “Finish” button.




Chapter 3. Hello Node

This tutorial provides Java Application Programmers with their first exposure to the Tensegrity Graph
Framework. It is designed with simplicity in mind, so that you may quickly learn about the basic fea-
tures of the framework as well as the most important terms in the software framework domain space.

We therefore recommend that you read this tutorial and run the tutorial example before moving on to
any other tutorials in this manual.

3.1. Tutorial At A Glance

The table below gives you some important information about this tutorial.

Table 3.1. Tutorial Aspects

Tutorial Aspect Tutorial Description

Approximate Duration 20 Minutes

Expected Outcome An application displaying a view with two nodes connected to each each other. This
example gives the Java Application Programmer an initial exposure to the following
classes:

G aphMbdel Fact ory

G aphVi ewFact ory

G aphnj ect Cont ai ner

Vi sual GraphObj ect Cont ai ner
Graph

Vi sual GraphVi ew

Node

Vi sual Node

Edge

Vi sual Edge

Source Files The tutorial examples come with two source packages containing the java and config-
uration files needed to compile and run them. These are
“com.tensegrity.firststeps.hellonode” and “ com.tensegrity.firststeps.swt.hellonode” re-
spectively for the AWT/Swing-based and SWT-based examples.

Creating Files Not applicablein thistutorial
Modifying Files Not applicable in thistutorial

3.2. Running The Tutorial Example

To run the tutorial example, please do the following in Eclipse:

1. Select package “comtensegrity.firststeps. hell onode” or
“comtensegrity.firststeps.sw. hell onode” with theleft mouse button.

2. Select the menu “Run”.

3. Select the child menu “run as’.




Hello Node

4. Select “Java Application”
5. Themain method from the Hel | oNode. j ava compiled class will be executed.

6. Closethe Java Application window when you have finished viewing the tutorial example.

Note

When running the SWT-based example described above, you will most likely encounter an
error of this type: javalang.UnsatisfiedLinkError: no swt-win32-3062 in java.library.path.
In order to successfully run the exampe, file swt - wi n32- 3062. dl | (which can be
found beside SWI'3_0. j ar under | i b/ swt) must be located on your classpath. An easy
way to achieve thisis by doing the following:

1. Select the menu “Run”.

2. Sdlect“Run...".

3. Ensurethat the correct exampleis selected on the list on the left of the dialog.

4. Select the “Arguments’ tab.

5. Enter the following on the “VW  Arguments” text area
“-Djavallibrary.path=X X X\workspace\Tensegrity Graph_First_Steps\lib\swt” where
“XXX" isthe path to your eclipse installation folder.

6. Press“Run”.

7. Close the Java Application window when you have finished viewing the tutorial ex-
ample.

Figure 3.1. Screenshot HelloNode

4 com.tensegrity.firststeps. hellonode.HelloNode [S](8]%]

||

[

[v]

3.3. Graph Creation




Hello Node

3.3.1.

3.3.2.

In this section you will learn how to create an empty Gr aph and a Vi sual G- aphVi ewinstance. To-
gether these classes lay the basic foundations of the Tensegrity Graph Framework.

Graph Concepts

A graph isa container entity consisting of nodes and edges. A node (or vertex) is part of a set of vertices
of the graph. Additionally, a graph consists of a set of edges, which describe how the nodes (or vertices)
are connected to each other.

A graphisformally defined as:

e A setof vertices (nodes 1) V.
* A setof edgesE.

e Eachedgeisapair (V1,V2), where V1 and V2 denote distinct vertices that are both elements of V.

All elements of V and E must be unique as required by sets in the mathematical sense.

The Gr aph classin the Tensegrity Graph API represents this mathematical data and is often referred to
as the “model.” This non-visual component can be used on its own for applying graph algorithms and
deriving specialized graph classes. Most notably, we distinguish between directed and undirected
graphs. In a directed graph, al edges have a direction or orientation, while an undirected graph has
edges with no orientation. Both directed and undirected graphs are represented by classes which imple-
ment the G- aph interface.

Example 3.1. Creating a G aph instance

/1 get an instance of the factory
gr aphModel Fact ory= G aphModel Fact ory. newl nst ance() ;

/1 instantiate a graph object
gr aphModel = gr aphModel Fact ory. newGr aph() ;

In the example above, it isimportant to note that a new G- aph instance is created through a method call
to a factory object. This technique decouples clients from code that decides which component class
should be instantiated, providing a higher level of indirection, reuse and maintainability. Also note that
exception handling has been ignored as in most examples in this tutorial. Under normal programming
circumstances, exception handling must be part of your client code.

VisualGraphView Concepts

Asthe nameimplies, aVi sual Gr aphVi ewdefinesa“view” for aparticular G- aph instance to which
it is always connected. In other words, aVi sual G aphVi ewis aways coupled to amodel which con-
tains the connectivity and non-visual attribute data.

The Vi sual GraphVi ew is also a container (see base class Vi sual Gr aphObj ect Cont ai ner)
and consists of the visual counterparts contained in a Gr aph. As aresult, it manages instances of classes
Vi sual Node and Vi sual Edge, each of which visualizes a Node and an Edge from the G- aph
model respectively. Although these visual elements exist, it is not always necessary to create them expli-
citly. Depending on the type of Gr aphConr ol | er you are using (see MV C [14] chapter for more de-

tails). visual elements may be created automatically for you in a view when adding elements to a con-

1 Inthe Tensegrity Graph API, avertex is consistently called a“node” and a graph is usually referred to as the “model”.
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Hello Node

nected G- aph model.

Note

A VisualGraphView contains additional data which is required for its representation in a
view, including coordinate data, drawing style and formats. Remember, a Graph simply
manages the node and edge instances without understanding how these elements should be
rendered and positioned in dimensional space.

Example 3.2. Creating a Vi sual Gr aphVi ewinstance

/1l Get a factory instance
GraphVi ewFactory vi ewf act ory= G aphVi ewFact ory. newl nst ance() ;

/1l Create a new visual graph view using a graph controller
graphVi ew= vi ewf act ory. newvM sual G aphVi ew(controller);
gr aphVi ew. enabl eUndoRedo() ;

/1 Add the view to nanaged |ist of views
control | er.addVi sual Graph(graphVi ew) ;

In the example above, it is important to note that a new Vi sual Gr aphVi ew instance is created
through a method call to a factory object. This technique is used when creating most if not all of the
graph elements (model, view and controller) in this framework.

Also, it isimportant to note that anew Vi sual Gr aphVi ewinstance requires areferenceto a& aph-
Control | er which must be advised to manage the newly created view after instantiation. G aph-
Control | er classesare discussed in more detail in the chapter entitled MV C [14].

3.4. Node and VisualNode Creation

3.4.1.

In this section, you will learn how to create two Node instances and two Vi sual Node instances. To-
gether these classes lay more foundations of the Tensegrity Graph Framework.

Node Creation

We've already explained what nodes are. In the Tensegrity Graph API, the Node interface represents the
functionality of any potential vertex in a graph. We call this vertex a“node” because the former tends to
confuse fewer non-technical people who come into contact with graph theory and our framework.

You will eventually want to view the javadocs for more detailed information about creating nodes.
There are several overloaded methods which alow more precise control over the creational process. Be-
low is one of the utility methods that allows you to delegate some creational information to the factory.

Example 3.3. Creating two Node instances

/1l create three nodes with one port each

GraphModel Fact ory nodel Factory = GraphMdel Fact ory. newl nst ance() ;
nodeA= G aphMbdel Fact ory. makeDef aul t Node( nodel Factory, "a");
nodeB= G aphMbdel Fact ory. makeDef aul t Node( nodel Factory, "b");
nodeC= G aphMbdel Fact ory. makeDef aul t Node( nodel Factory, "c");

10
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3.4.2.

In the example above, we repeatedly show that a new Node instance is created through a method call to
a factory object. Also note that exception handling has been ignored in this and other examples in this
tutorial. Exception handling is, of course, coded into the executables we have provided you with.

VisualNode Creation

A Vi sual Node isthe visua representation of a Node. There can be more than one Vi sual Node in-
stance which references a unique Node instance. Each of these Vi sual Node instances, however, must
belong to a unique instance of class Vi sual G- aphVi ew.

Vi sual Node instances do not have to be created explicitly. If you are using the Model -
BasedG aphControl | er class, visua nodes are automatically created and inserted into a Vi su-
al Gr aphVi ewthe moment you create Node instances in the model.

3.5. Node and VisualNode Insertion

3.5.1.

3.5.2.

In this section, you will learn how to add two Node instances to a G- aph instance and two Vi sual -
Node instancesto aVi sual G aphVi ewinstance.

Node Insertion

Example 3.4. Adding two Node instancesto a G- aph

/1 add nodes to graph

gr aphModel . addNode( nodeA) ;
gr aphModel . addNode( nodeB) ;
gr aphModel . addNode( nodeC) ;

The example above is quite trivia. All you do is tell the graph to add nodes using the
addNode( Node) method, which is part of the more abstract interface G- aphObj ect Cont ai ner .

VisualNode Insertion

If you are using the Model BasedG  aphCont r ol | er classwith your G- aph model, Vi sual Node
objects are created and inserted into your view the moment they are created in the model. For this reas-
on, you are not required to create them explicitly, unless of course you are using another type of control-
ler which does not support this behavior. Please read the MV C [14] chapter for more details about other
GraphCont rol | er implementations which require you to explicitly insert Vi sual Node objects in-
to your view.

3.6. Edge and VisualEdge Creation

In this section, you will learn how to create an Edge instance and aVi sual Edge instance.

3.6.1. Edge Creation

The word Edge comes from graph theory and is used to describe the association between two nodes.

11
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3.6.2.

Link, connection, arc, transition and other domain-specific words are used to describe this association
object aswell.

In the true mathematical meaning, an edge must be connected to two nodes at al times. Isolated edges -
those with one or no connected nodes - may exist in a visual graph only and are denoted as such. This
means that isolated edges are not part of any graph model.

Example 3.5. Creating an Edge instance

/1 create edges and add themto the graph
edgeAB= nodel Fact ory. newEdge( nodeA, nodeB);
edgeAC= nodel Fact ory. newedge( nodeA, nodeC);

In the example above, creating a new Edge instance is trivial yet consistent with all other creational
methods in this framework - viafactory.

VisualEdge Creation

Vi sual Edge instances do not have to be created explicitly. If you are using the Model -
BasedG aphCont rol | er class, visua edges are automatically created and inserted into a Vi sual -
Gr aphVi ewthe moment you create Edge instances in the model.

3.7. Edge and VisualEdge Insertion

3.7.1.

3.7.2.

In this section, you will learn how to add two Edge instances to a Graph instance and two
Vi sual Edge instancesto aVi sual G- aph instance.

Edge Insertion

A G aph instance understands the add method because it is derived from the Gr aphCbj ect Con-
t ai ner interface.

Example 3.6. Inserting an Edge instance

gr aphModel . addEdge( edgeAB) ;
gr aphModel . addEdge( edgeAQ) ;

VisualEdge Insertion

If you are using the Mbdel BasedG aphContr ol | er classwith your G aph model, Vi sual Edge
objects are created and inserted into your view the moment they are created in the model. For this reas-
on, you are not required to create them explicitly, unless of course you are using another type of graph
controller which does not support this behavior. Please read the MV C [14] chapter for more details about
other G- aphCont r ol | er implementations which require you to explicitly insert Vi sual Edge ob-
jectsinto your view.

3.8. Summary

12



Hello Node

In this chapter you learned about the most important classes and interfaces in the Tensegrity Graph API.
These entities provide the building blocks for creating applications that model and visualize graphs.

In order to simplify this chapter, we purposefully left out details about how to explicitly create some
visual elements, in particular instances of classes Vi sual Node and Vi sual Edge. The Tensegrity
Graph API alows you to delegate those instructions to a special G- aphCont r ol | er object that com-
municates with your Gr aph model and views. In the next chapter (MVC [14]), you will learn more
about how these controllers work.

13



Chapter 4. MVC

This tutorial provides Java Application Programmers exposure to some design concepts in the
Tensegrity Graph Framework. Specifically, we now give you important information about the Model-
View-Controller (MVC) Pattern and how this pattern implementation supports the relationship between
aG aph andaVi sual G aph.

4.1. Tutorial At A Glance

The table below gives you some important information about this tutorial.

Table4.1. Tutorial Aspects

Tutorial Aspect

Tutorial Description

Approximate Duration

15 Minutes

Expected Outcome An understanding of the relationship between a G aph and a Vi sual Gr aph. This
example gives the Java Application Programmer an initial exposure to a controller
and how it coordinates and decouples the communication between the aforementioned
classes.

Source Files The tutorial examples come with two source packages containing the java and config-
uration files needed to compile and run them. These are
“com.tensegrity.firststeps.mvc” and “com.tensegrity.firststeps.swt.mvc” respectively
for the AWT/Swing-based and SWT-based examples.

Creating Files Not applicable in thistutorial

Modifying Files Not applicablein thistutorial

4.2. Running The Tutorial Example

To run the tutorial example, please do the following in Eclipse:

1. Select

package “comtensegrity.firststeps.nc” or

“comtensegrity.firststeps.sw.nvc” withtheleft mouse button.

2. Select the menu “Run”.

3. Select the child menu “run as’.

4. Select “Java Application”

5. The main method from the “MV CExample.java’ compiled class will be executed.

6. Select elementsin either of the two views and acknowledge that the other view remains synchron-

ized.

Note

Running the SWT-based example as described above you will probably encounter an error
of this type: “javalang.UnsatisfiedLinkError: no swt-win32-3062 in javalibrary.path”.
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Please refer to the note in section “Running The Tutorial Example” of chapter “Hello
Node” in order to see how to overcome thisissue.

Figure4.1. Screenshot MV C Example
& EE&®

[»

[

-

4 D] [4f [»]

Two views attached to a single model.

4.3. MVC in the Tensegrity Graph API

MVC (Mode-View-Controller) is perhaps the oldest and most widely used software pattern and dates
back to the late 1970s. It's goal has been to prevent data (models) from explicitly knowing about all the
data visualizations that depend on it and also to decouple the actions that are needed to work with and
modify the data located in the model from the model itself. By centralizing data in one source, redund-
ancy had been eliminated. A Controller object was introduced to coordinate the modifications that are
necessary for the datalocated in the model.

Although there are many deviations, the MV C pattern basically consists of three collaborating roles. The
first is called the model, which is responsible for storing data. The second roleis the view and takes care
of the visualization of any data located in the model. The third role is the controller. Its responsibility is
to facilitate manipulation of the data in the model by propagating user eventsto it and to propagate mod-
el changesto all dependent views. These three roles logically participate in the Observer pattern as well:
view objects observe a model, model objects observe a controller and controller objects observe both
model and view.

Figure4.2. MVC Roles

15



MVC

ser
I
command
Controller
observes observes
/ observes \
Model LD'JSEWES Yiew

The Tensegrity Graph API implements the MV C pattern by supporting multiple views for a single
Gr aph model. The controller serves an administrative role by notifying all Vi sual Gr aph views about
any model changes which have occurred. Normally, model changes lead to a situation where one or
more views might not reflect the current state of their model. The MV C pattern decouples our G- aph
models from the views by having a G- aphCont r ol | er act as a mediator. This controller notifies al
views when the model changes and these views subsequently refresh themselves, if necessary, by re-
questing data from their associated Gr aph model.

Thisis not the end of the story, however. Within the Tensegrity Graph API, a controller cannot be used
to exclusively receive and propagate user events directly to a model only. This is because a
GraphVi ew is a manipulatable, persistable object in its own right. In such a MV C scenario, where a
view contains unique attributes not found it its model, the view essentially “acts’ like model itself. For
this reason, both models and views must be capable of directly receiving user events.

The following figure illustrates these two scenarios better: Manipulations that are made to a model are
propagated to a view (blue edges) and manipulations that are made to a view are propagated to its model
(red edges). Notice that user events (commands) may be directed towards the model or towards the
view.

Figure4.3. MVC in the Tensegrity Framework

Controller
observes J,f \\ observes
propagates propagates
changes changes
command : command
User —— | Model View —— — User
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4.4. Graph Controllers

4.4.1.

4.4.2.

Graph controllers manage the views that are active for a given G- aph. They do this by notifying these
views about model and view changes. Different controllers are available in the Tensegrity Graph API
that vary the way in which model and view exchange messages. In the following sections we discuss the
different G- aphCont r ol | er implementations that are accessible through the G- aphCont r ol | er -

Factory.

Client Server G aphControl | er

This controller propagates user commands directly to aview.

Theclassd i ent Server GraphCont r ol | er manages atypical (ssmple) client and server scenario,
where there is one privileged master view (server) and one to many client views. The client views are
read-only and simply reflect the current state of the master view. These client views are often distributed
on different computers and need to synchronize their output with the output of the master view.

Model BasedG aphControl | er

This controller propagates user commands directly to a model.

Class Mbdel BasedGr aphCont r ol | er manages atypical model-based scenario in which changesto
the model are automatically reflected by specific predefined visual operations. This controller isalso re-
sponsible for automatically inserting visual elements into a view whenever model elements are created
and inserted into aGr aph.

4.5. GraphController Creation

In this section, you will learn how to create and use a specific G- aphControl | er.

A GraphControl | er instanceis created by requesting a particular controller “type” from the factory,
as the code below illustrates.

Example 4.1. GraphController Creation

/1l Create client-server graph controller
GraphControl | erFactory cFactory=
GraphControl | er Fact ory. newl nstance() ;
graphControl | er=
cFactory. newC i ent Server GraphControl | er (graphModel );

In the method above, you should note that a G aphCont r ol | er instance is always coupled to a mod-
el G aph. Thisisnot true for graph views, however, as we will see next.

4.6. GraphController Association

In this section, you will learn how to associate aGr aphCont r ol | er toaVi sual Gr aphVi ew.

Example 4.2. VisualGraphView Creation
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/] Cet a factory instance
GraphVi ewfFactory vi ewf act ory= G aphVi ewFact ory. newl nst ance() ;

/1 Create a new visual graph view using a graph controller
graphVi ew= vi ewf act ory. newi sual GraphVi ew(control | er);
graphVi ew. enabl eUndoRedo() ;

/1 Add the view to nanaged |ist of views
control | er. addVi sual Graph(graphVi ew) ;

In the method above, you can see that a GraphControl | er instance is required to create a new
Vi sual GraphVi ew. Additionally, you are required to manually add the view to the controller once is
has been successfully created.

4.7. Visual Element Creation

In this section, you will learn how to programmatically create visual elements and insert them into a
view when using aGr aphCont r ol | er implementation which does not handle this for you automatic-
ally.

Note

Class Model BasedG aphCont rol | er istheonly GraphCont r ol | er implementa-
tion which provides automatic creation and insertion of visual graph elements at this time.
All other implementations do not automatically create visual elements when modd ele-
ments are created.

Example 4.3. Creating a Vi sual Node programmatically

/1 Exception handling has been ignored to shorten the exanple

/'l Retrieve a factory instance which can create visual elenments
GraphVi ewFactory vi ewFactory = GraphVi ewFact ory. new nst ance() ;

/1 Retrieve the geonetry definition using the input string.
GeonetryDescri ptor gDesc = CGeonetryPool . get (geonet ryDesc) ;

/1l Specify the geonetry description while building a new visual node
Vi sual Node vi sual Node = vi ewFact ory. newi sual Node( nodel Node, gDesc);

/1l Retrieve and style descriptor using the input string
Styl eDescriptor sDesc = Styl ePool . get (styl eDesc);

/1 Apply the style descriptor to the new visual node
vi sual Node. get BaseConposi te(). appl yStyl e(sDesc);

The method above shows you how to manually create a new Vi sual Node. Please naotice that you are
required to specify a Geonet r yDescri pt or when requesting a new object from the factory. Simil-
arly, aSt yl eDescri pt or isalso required for the created Vi sual Node. Both geometries and styles
are discussed in the Repository [21] chapter inside this manual .

Example 4.4. Adding Vi sual Node objectstoa Vi sual G aphVi ew
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/1 Assuming you have two visual nodes and a visual graph object
gr aphVi ew. addVi sual Node(vi sual NodeA) ;
gr aphVi ew. addVi sual Node(vi sual NodeB) ;

Once you have created a new Vi sual Node, it must be manually added to a view. The addVi sual -
Node method shown in the example above is part of the Vi sual G aphCbj ect Cont ai ner inter-
face, fromwhich Vi sual G- aphVi ewis derived.

Example 4.5. Creating a Vi sual Edge instance

/1 Exception handling has been ignored to shorten the exanple.

/1 CGet an instance of the graph view factory
GraphVi ewfFactory vi ewFactory = GraphVi ewfact ory. new nst ance() ;

/1l Create a new visual edge via factory nethod
Vi sual Edge vi sual Edge =
vi ewFact ory. newi sual Edge( nodel Edge, source, target);

/!l Retrieve the geonetry definition using the input string
CeonetryDescri ptor gDesc = CeonetryPool . get (geonet ryDesc) ;

/1 Apply the geonetry descriptor to the new visual edge
vi sual Edge. get BaseConposi te() . appl yGeonet ry(gDesc) ;

/1 Retrieve and style descriptor using the input string
Styl eDescriptor sDesc = Styl ePool . get (styl eDesc);

/1 Apply the style descriptor to the new visual edge
vi sual Edge. get BaseConposi te() . appl yStyl e(sDesc);

The example above is quite straightforward. Via factory method you can request a new Vi sual Edge
instance. Subsequently, you set the geometry and style descriptors, which define the visual edge's graph-
ical appearance. Both geometries and styles are discussed in the Repository [21] chapter inside this
manual.

Example 4.6. Adding a Vi sual Edge toa Vi sual G aphVi ew

/1 Assum ng you have a visual edge and a visual graph object
graphVi ew. addVi sual Edge(vi sual EdgeAB) ;

Once you have created a new VisualEdge, it must be manually added to a view. The add method shown
in the example above is part of the Vi sual Gr aphQbj ect Cont ai ner interface, from which Vi su-
al GraphVi ewisderived.

4.8. Summary

In this chapter you learned about an important pattern implementation in the Tensegrity Graph API,
namely MV C or Model-View-Controller. Our pattern implementation decouples graphs from views and
introduces a Gr aphCont r ol | er component to coordinate the communication paths between them.
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Since there is more than one Gr aphCont r ol | er implementation, you are able to choose one that
most closely matches your requirements.

In the next chapter (Repository [21]), we talk about how to create and modify the visual element tem-
plates which facilitate the manual creation of visual graph documents.
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Chapter 5. Repository

This tutorial provides Java Application Programmers exposure to additional features of the Tensegrity
Graph Framework. Specifically, we provide you important information about creating a repository of
graph elements from which users may interactively select and drag into their view documents.

When designing the visual elements of a repository, you specify them in xml and load them program-
matically into several runtime “pool” objects (singletons) which cache this information. From then on,
you may easily assign geometries and styles to each visual element in your repository or visual graphs.

Note

A Repository in the Tensegrity Graph Framework is not the same thing as the word
“Repository” used in other domain vocabularies, such as in RDMS contexts, where the
words “database, store, persistence and repository” are quite often used interchangeably.
To avoid confusion, you might think of our repository as a “Library” of predefined, do-

main-specific graph
design documents.

elements that may be copied or “instantiated” into your working

5.1. Tutorial At A Glance

The table below gives you some important information about this tutorial.

Tableb5.1. Tutorial Aspects

Tutorial Aspect

Tutorial Description

Approximate Duration

35 Minutes

Expected Outcome

An application showing a graph document view containing select-
able and dragable nodes and edges. This example gives the Java Ap-
plication Programmer an initial exposure to geometries, styles and
rules, which are specified in XML and loaded at application start-up.

Source Files

The tutorial examples come with two source packages containing the
java and configuration files needed to compile and run them. These
are “com.tensegrity firststeps.repository” and
“com.tensegrity firststeps.swt.repository” respectively for the AWT/
Swing-based and SWT-based examples.

Creating Files

geonetry. xm ,styl es. xm ,rul es. xm

Modifying Files

Not applicablein thistutorial

5.2. Running The Tutorial Example

To run the tutorial example, please do the following in Eclipse:

1. Select package

“comtensegrity.firststeps.repository” or

“comtensegrity.firststeps.sw.repository” withtheleft mouse button.

2. Select the menu “Run”.
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3. Sdect the child menu “run as’.
4. Select “Java Application”

5. The main method from the “RespositoryExample.java’ compiled class will be executed.

Note

Running the SWT-based example as described above you will probably encounter an error
of this type: “javalang.UnsatisfiedLinkError: no swt-win32-3062 in javalibrary.path”.
Please refer to the note in section “Running The Tutorial Example” of chapter “Hello
Node” in order to see how to overcome thisissue.

Figure5.1. Repository Elementsin a Document

£ com.tensegrity. firststeps.repository.RepositoryExample [Z][E] %]

Application

- Type here -

contains ontains
Role Right
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[«]
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The repository elements shown above are defined in various xml files discussed in the remainder of this
chapter.

5.3. Geometry Definition

Geometries are vector-based descriptions and composite groupings that allow you to define a subset of
the visual attributes of your repository elements. These particular attributes define the geometric shapes
that are rendered whenever avisual element is drawn in arepository or document view.

The following xml fragment is part of the file named geornet ry. xm . Here you should quickly glance
over its contents and ponder the composite geometry named “ AppL abel GeometryDescriptor”. A com-
posite geometry, referred to as a Geonet r yDescr i pt or, combines one or more individually-defined
Ceonet ryl t emelements previously declared in the samegeonet ry. xmi file.

In this and the following sections, we will generally describe the most important structural aspects of all

of these xml elements and point you to additional resources that thoroughly discuss the configuration
possibilities available to you.

Example 5.1. Geometry Definition Fragment
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<list
<att
<att
<set

name="CGeonetryl tent' >

ri bute name="Nane" val ue="AppTitl eLabel "/>

ri bute name="Type" val ue="Label "/>
name="Attri butes">

<attribute nanme="Text" val ue="Application"/>

<attribute name="FontUnit" val ue="Point" />

<attribute nanme="Horizontal Alignment" val ue="Center" />

<attribute name="Vertical Alignnent" val ue="Center" />

<attribute name="Si zeAdj ustment" val ue="Li neCount AndLengt h"/>

<attribute name="C i pping" type="Bool ean" val ue="true"/>

<attribute name="Li neShorteni ng" type="Bool ean" val ue="fal se"/>

<attribute name="WrdWap" type="Bool ean" val ue="fal se"/>

<attribute name="FirstWrdCharacterWap" type="Bool ean" val ue="fal se"/>
/<attribute nane="Edi t abl " type="Bool ean" val ue="fal se"/>
</set >

</list

<list
<att
<att

>

nane=" CGeonet ryDescri ptor" >
ri bute name="Nane" val ue="ApplLabel GeonetryDescriptor" />
ri bute name="Type" val ue="Conposite" />

<li st name="Coor di nat eSyst ent' >
<attri bute nane="Scal eX" val ue="0mm 10mi'/>
<attri bute nane="Scal eY" val ue="0mm 10mi'/>

</list>
<set nane="Attri butes">
, <attribute nanme="M ni nunti ze" type="Si ze" val ue="10nrm 10m"' />
</ set >
<list nanme="Descriptorltens">
<list nanme="Descriptorltent>
<attribute nanme="Nane" value="Titl eArea" />
<attribute name="CeonetryltenNanme" val ue="AppTitlelLabel" />
<li st nanme="Coordi nat es">
<attri bute name="Coordi nate" val ue="0.0mm O.0mmt" />
<attri bute nanme="Coordi nate" value="10.0mm 3.0mi" />
</list>
</list>
<list nanme="Descriptorlteni>
<attri bute nane="Nane" val ue="TextArea" />
<attribute name="GeonetryltenNanme" val ue="AppCLabel " />
<l i st nane="Coordi nat es" >
<attri bute nane="Coordi nate" value="0.0mm 3.0mt />
<attri bute nane="Coordi nate" val ue="10.0mm 10.0m{ />
</list>
</list>
</list>
</list>

At first glance, the xml-fragment listed above might look a bit confusing. The same tags appear again
and again and they sound rather generic.

Please do not worry about this. The Tensegrity Graph APl must deal with many dynamic properties and
thereforeuses At t r i but e objects at runtime to pass around named values that aren't tied to any partic-

23



Repository

ular class.

Specification files such as geonet ry. xml , aswell as others found in our framework, use an attribute
paradigm when defining repository elements. Named tags, such as <SizeAdjustment> or
<RoundEdges>, do not exist. Rather, this data is held inside different <attribute> elements where
“SizeAdjustment” and “RoundEdges’ are named xml-attribute values. The tags <list> and <set> enforce
cardinality rules for child <attribute> tags, specificaly the string found in the value part of the xml-
attribute called name.

What this means for you is a generic approach at the cost of slightly decreased readability.

5.4. Geometry XML

5.4.1.

Geometryltems, GeometryDescriptors and GeometryDescriptorItems, such as those listed in the previ-
ous section's xml fragment, will be loaded into runtime java objects whose classes share the same
names. These objects provide the what and where to draw data that is needed during runtime rendering.

The classes Pri mi ti ve and Conposi t e, on the other hand, provide the runtime how to draw func-
tionality. Of course, objects of these classes utilize all of the geometry data you have configured. We
only mention these classes because you are allowed direct access to them and sometimes need their in-
stances when requesting new visual elements from afactory.

We should mention that a Pri i ti ve in the Tensegrity Graph API is not the same thing as the word
“primitive” used in other programming contexts. Primitives are those parts of a Conposi t e container
that are responsible for the atomic pieces of a drawing, such as lines, rectangles, polygons and so forth.
A Primtive basicaly takes information configured in a geometry file and trandates it into objects
that are needed for rendering inside a specific device or drawing context. A Conposi t e will hold one
or more of these Pri mi ti ve objects and draw them in its own Coor di nat eSyst em In short, you
provide the information about what to draw and our framework classes take care of the rest.

Although we cover these topics in much greater detail in the Elements chapter inside the Framework
Manual, we shall provide you with some of the key geometry concepts here as well.

Geometryltem

A Geonet ryl t emdefines a basic, atomic geometric shape, such as a line, rectangle, ellipse, polygon
or label. These items are created in ageonet ry. xm or similarly named file and customized with at-
tribute parameters. These attributes define specific visual aspects of the geometry item and vary depend-
ing on the item's basic type.

Once a Geonet r yl t emhas been defined, it can be referenced by any number of composites, which
group items into new geometry entities of type Geonet r yDescr i pt or . This separation of items and
composites allows you to easily attain a consistent look and feel for al of your repository elements by
centralizing and reusing one or more Georret r yl t emdefinitions.

Every Geonet ryl t emconsists of a name, a type and a list of optiona attributes. A minimal Geo-
nmet ryl t emlooks like this:

Example 5.2. Minimal Geometryltem

<l-- AMniml Item-->
<list name="Ceonetrylten>
<attribute name="Nanme" val ue="GEQOVETRY_| TEM NAME"/ >
<attribute name="Type" val ue="GEQVETRY_| TEM TYPE"/ >
</list>
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5.4.2.

5.4.3.

The GEOVETRY_| TEM_NAME text in the example above may be any unique string you wish. The
GEOVETRY_I TEM TYPE text, however, must be one of several predefined values that are described in
the Elements chapter inside the Framework Manual, which is distributed separately. Please read that
chapter when you are finished reading this section. There you will discover which additional attributes
are required for each geometry item type listed.

GeometryDescriptoritem

A GeonetryDescri pt or | t emrepresents the first level of Geonet ryl t em(aka “basic item”) re-
use. It exists because basic items will be referenced by one or more composites (which we will discuss
next). Additionally, basic items do not specify any coordinate data for the objects that draw them. This
makes perfect sense. A composite will need to position basic items relative to one another. In most
cases, drawing individual items in the context of a composite will not always begin in the upper left-
hand corner of a composite's coordinate system.

To make things perfectly clear, a Geonet r yDescri pt or | t emrepresents an association between a
single Geonetryltem (atomic geometry, basic item) and a single GeonetryDescri ptor
(composite geometry, to be discussed next). A Geonet ryDescri pt or | t emelement is embedded
inside a <Descriptorltem> tag, which you can seein the XML fragment in the previous section.

Every Geonet ryDescri pt or | t em embedded inside a parent Geonet r yDescri pt or element,
consists of its unigque name, the name of the referenced Geonet r yl t emas well the drawing coordin-
ates within the composite. A minimal Geonet r yDescr i pt or | t emtherefore looks like this:

Example 5.3. Minimal GeometryDescriptorItem

<!-- A mininmal geonetry descriptor item-->
<li st name="Descriptorltenm>
<attribute name="Nanme" val ue="GEOVETRY_DESCRI PTOR | TEM NAME"/ >
<attribute name="CeonetryltenNane"
val ue=" REFERENCED_GEOVETRY_| TEM NAME"/ >

<list name="Coordi nates">
<attribute nane="Coordi nate" val ue="X COVPONENT, Y_COVPONENT" />
<attribute name="Coordi nate" val ue="X COVPONENT, Y_COMPONENT" />

</iiét>

</list>

The Coordinate attributes listed above define two points for the Geonet r yl t embeing referenced. De-
pending on the item type, you may require more data than this. Please refer to the Elements chapter in-
side the Framework Manual for more detailed information about specifying coordinate attributes for
the various geometry types available in our framework.

GeometryDescriptor

A CeonetryDescri ptor represents a grouping of one or more basic items of type Geonet ry-
I t em Each item referenced the Geonet r yDescr i pt or file definition is represented as a uniquely
named Geonet ryDescri ptorltem

Each Geonet ryDescri pt or definition consists of a name, a type, a coordinate system and, of
course, alist of Geonet ryDescri pt or I t emelements. In its minimal form it looks like the follow-
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ing:
Example 5.4. Minimal Geonet r yDescr i pt or

<l-- a mniml geonetry descritptor -->
<list name="CeonetryDescriptor">
<attribute name="Name" val ue="GEOVETRY_DESCRI PTOR_NAME"/ >
<attribute name="Type" val ue="GEOVETRY_DESCRI TPOR _TYPE"/ >
<l i st name="Coor di nat eSyst ent' >
<attribute nane="Scal eX" val ue="M N MUM VALUE, MAXI MUM VALUE" />
<attribute nanme="Scal eY" val ue="M NI MUM_VALUE, NMAXI MUM VALUE" />
</list>
<l-- optional attributes of the geonetry descriptor -->
<set nane="Attributes">
<attribute name="ATTRI BUTENAME"
ty]pe:" ATTRI BUTETYPE" val ue="ATTRI BUTEVALUE" />
</ set>
<list name="Descriptorltens">
<li st name="Descriptorltent>
[...]
</list>
</list>
</list>

A GeonetryDescri pt or has a Type attribute that can be one of the following string enumerations:
Composite, CompositeLine or CompositeGroup. Descriptor types are described in more detail in the Ele-
ments chapter inside the Framework Manual, which is distributed separately. We recommend that you
browse this chapter now to acquire a better understanding of the attributes required for a more complex
Ceonet ryDescri ptor.

5.5. Geometry Pool

A Geonret r yPool isaruntime cache of objects that represent the named Geonet r y elements defined
inyour geonetry. xm file.

Loading geometries into the Geonet r yPool is performed via the Geomnret r ySer vi ce class, as
shown below.

Example5.5. Loading configured geometriesinto the Geonet r yPool

try
{
GeonetryServi ce. | oadGeonet ri esFr onResour ce(
RESOQURCE_PATH + "geonetry.xm ", this.getd ass());

CeonetryDescri ptor gDesc =
CGeonet ryPool . get (" AppLabel Geonet ryDescri ptor");

Vi sual Node vi sual Node =
gr aphVi ew. get Vi sual NodeByl D( nodeA. get 1 D()) ;

vi sual Node. get BaseConposi te(). appl yGeonet ry(gDesc) ;
}
cat ch(Exception e)
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e.printStackTrace();

The source code in bold shows the static class method which allows you to load the xml-specified geo-
metries into a pool object.

5.6. Geometry Association

In this section, you will learn how to associate or apply a Geonet ry to a node or edge. We use the
same source code as in the previous example.

Example 5.6. Applying a user-defined geometry

try
{

GeonetryServi ce. | oadGeonet ri esFr onResour ce(
RESOURCE_PATH + "geonetry.xm ", this.getC ass());

CeonetryDescri ptor gDesc =
Geonet ryPool . get (" AppLabel Geornret ryDescri ptor");

Vi sual Node vi sual Node =
gr aphVi ew. get Vi sual NodeByl D( nodeA. get 1 D()) ;

vi sual Node. get BaseComnposi te() . appl yGeonetry(gDesc) ;
}
cat ch(Exception e)

e.printStackTrace();

The source code in bold shows you how to obtain a named Georret r yDescr i pt or instance from the
pool and apply that instance to a particular Vi sual Node via its embedded BaseConposi t e mem-
ber. Please see the javadocs for more information about this and other composite interfaces, which are
responsible for the runtime graphical representation of all visual elements.

5.7. Style Definition

In this section, you will learn how to create a Styl e for a visua element (Vi sual Node and
Vi sual Edge). A Styl e is used in conjunction with a Geonet ry to complete a visua element's
graphical representation in a view. While geometries are used for shapes, styles are used for colors, line
weights, line strokes and fonts.

Once you have understood how Items are configured and referenced from composite Descriptors, you
will automatically understand how St y1 e configurations work. We therefore recommend that you read
the previous Geometry sections so that you may understand the St y| e xml structures more easily.

The following xml fragment is part of the file named st yl es. xmm . Here you should analyze its con-
tents and examine the Styl el tem named “AppLabelStyleltem” and the composite (Styl e-
Descri pt or) named “ AppLabel StyleDescriptor”.
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Example5.7. Style definition fragment

<list name="Styleltent>
<attribute name="Nanme" val ue="AppLabel Stylelteni/>
<attribute name="Type" val ue="Label "/>
<set nanme="Attributes">
<set nanme="Fill">
<attribute name="style" val ue="solid"/>
<attribute nanme="background" type="Col or" val ue="86, 130, 196"/ >
</set>
<set name="Font">
<attribute nane="size" type="Integer" val ue="12"/>
<attribute name="fam |y" val ue="Verdana"/>
<attribute name="col or” type="Col or" val ue="white"/>
<attribute name="wei ght" val ue="bol d"/>
</set>
<set nane="Border">
<attribute name="col or" type="Col or" val ue="102, 102, 102"/>
<attribute name="round edges" type="Bool ean" val ue="true"/>
</set>
</set>
</list>

<list name="Styl eDescriptor">
<attribute name="Nanme" val ue="AppLabel Styl eDescriptor” />
<attribute name="Type" val ue="Conposite" />
<list name="Descriptorltens">
<set nane="Descriptorlten>
<attribute name="Stylelten! val ue="AppLabel Stylelten'/>
</set>
<set nane="Descriptorltent>
<attribute nanme="Stylelteni val ue="AppCLabel Styleltent/>
</ set>
</list>
</list>

Elaborate details about configuring St y1 el t emelements can be found in the Elements chapter inside
the Framework Manual distributed separately. We strongly recommend that you read that chapter now
to gain an in-depth understanding of all St yI e configuration possibilities available to you.

Note
We have eliminated explanatory text concerning the xml structures of styles because the
concepts and naming conventions used are identical to those of geometries. If you have
read this previous section, you will be able to understand and decipher any st yl e. xm
file.

5.8. Style Pool

In this section, you will learn how to load stylesinto a St yl ePool , aruntime cache of objects that rep-
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resent the St yl e elements defined inyour st yl es. xmi file.

Example5.8. Loading configured stylesinto the St yl ePool

Styl eServi ce. | oadSt yl esFronResour ce(
RESOURCE _PATH + "styles.xm ", RepositoryExanple.cl ass);

Loading styles into the St yl ePool isidentical to loading geometries into the Geonet r yPool . The
pools are kept separate to alow you to mix and match geometries and styles among visual elements.

5.9. Style Association

5.10.

In this section, you will learn how to associate or apply a St yl e to an element.

Example 5.9. Applying a user-defined style

/1 load style descriptor from pool
Styl eDescri ptor styl eAppNode =
Styl ePool . get (" AppLabel Styl eDescri ptor");
/1 apply the appropriate style to the Vi sual Node
vi sual NodeA. get BaseConposi te(). appl yStyl e(styl eAppNode) ;

Applying a style to avisual element is similar to applying a geometry. The BaseConposi t e member
of any Vi sual Gr aphOhj ect isused to apply it viaamethod call to applyStyle().

Repository Element Definition

In this section, you will learn how to define a repository element, including its name, geometry, style
and optional modeling rule.

A repository element is a prototype for avisual element that is duplicated inside your view documents.
This means that the repository element's type, geometry, style and rule are used to create the new visual
elements you add to aview (programmatically or viadrag and drop). Y ou may create as many repository
elements as you require for your business application.

Similar to geometries, styles and rules, repository elements are specified in xml and loaded into a“Pool”
object, which functions as a singleton.

The following xml fragment is part of the file named el enent s. xm . Here you should anayze its
contents and decipher the NodeElement named “ AppNodeElement”.

Example 5.10. Element definition

<list name="NodeEl enent">
<attribute nanme="Nanme" val ue="AppNodeEl emrent"/ >
<attribute nanme="Geonetry" val ue="AppLabel GeonetryDescriptor"/>
<attribute nanme="Style" val ue="ApplLabel Styl eDescriptor"/>
<attribute name="Rul e" val ue="AppNodeRul e"/ >

</list>
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5.11

5.12

Note that the above repository item has been declared a “NodeElement.” Both NodeElements and
EdgeElements aggregate a named Georret r yDescri ptor, Styl eDescri pt or and an optiona
Rule inside their definitions. Please read Modeling Rules [31] to understand what these rules are and how
to configure their attributes.

Taken together, the descriptors and the optional rule completely define a unique repository element that
you may retrieve by name and apply to a particular visual element in aview.

Element Pool

In this section, you will learn how to load elements into an El enent Pool , a runtime cache of objects
that represent the different visual elements defined in your el ermrent s. xmi file.

Example5.11. El enent Pool Loading

El ement Servi ce. | oadEl erent sFronmResour ce(
RESOURCE_PATH + "el enents. xm ", RepositoryExanpl e. cl ass);

Loading elements into the El enent Pool is performed via the El enment Ser vi ce class and re-
sembles the manner in which one loads geometries and styles into their respective pools.

Summary

In this chapter you learned about repository elements and how to configure their various parts. Examples
of Geonet ry and St yl e items as well as composite Descriptor definitions were shown and explained
in various sections.

Although we tried to describe these concepts at alevel of detail that should not overwhelm the new user,
we strongly suggest that you read those parts of the Framework Manual that have been referenced in-
side this chapter.

In the next chapter (Modeling Rules [31]), we discuss the creation and modification of rules that support
and restrict users when creating and manipulating visual graphs. Rules were first introduced in this
chapter but without the detail necessary to understand them.
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Chapter 6. Modeling Rules

This tutorial provides Java Application Programmers exposure to critical configuration and runtime fea-
tures of the Tensegrity Graph Framework. Here we give you detailed instructions on how to redefine a
graph's runtime behaviora rules. These are the rules which support and restrict users while creating and

manipulating visua graphs.

A rule in the Tensegrity Graph Framework makes sure that a model or a view remain well-defined ac-
cording to that rule. Cardinality, association and insertion rules are just a few of the many rules pro-
grammers can take advantage of. Although we cover these topics in much greater detail in the Elements

chapter inside the Framework M
this chapter as well.

6.1. Tutorial At A G

anual, we shall provide you with some of the key rules concepts in

lance

The table below gives you some important information about this tutorial.

Table6.1. Tutorial Aspects

Tutorial Aspect Tutorial Description

Approximate Duration 45 Minutes

Expected Outcome An application showing a graph document view containing select-
able and dragable nodes and edges. This example gives the Java Ap-
plication Programmer an initial exposure to modeling rules that are
specified in XML and loaded at application start-up.

Source Files Thetutorial examples come with two source packages containing the
java and configuration files needed to compile and run them. These
are “com.tensegrity firststeps.rules’ and
“com.tensegrity.firststeps.swt.rules” respectively for the AWT/
Swing-based and SWT-based examples.

Creating Files Not applicablein thistutorial

Modifying Files rules.xml

6.2. Running The Tutorial Example

To run the tutorial example, please

1. Select package

do the following in Eclipse:

“comtensegrity.firststeps.rules” or

“comtensegrity.firststeps.sw.rul es” withtheleft mouse button.

2. Select the menu “Run”.

3. Select the child menu “run as”
4. Select “Java Application”

5.

6. Intherunning application, try

The main method from the “Main.java’ compiled class will be executed.

to test the rules defined in the rules.xml file.
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Note
Running the SWT-based example as described above you will probably encounter an error
of this type: “javalang.UnsatisfiedLinkError: no swt-win32-3062 in java.library.path”.
Please refer to the note in section “Running The Tutorial Example” of chapter “Hello
Node” in order to see how to overcome thisissue.

Figure6.1. Screenshot RulesExample

£ com.tensegrity.firststeps. rules.Rule Example

Application

This one is a
resizable MNode!

l contains containsl

Role Right
Ve not. Me neither,

4] [ »]

In the visual graph above, arule has been defined and attached to the root node (at the top), permitting it
to be resized.

6.3. Graph Rule Definition

In this section, you will learn about defining graph rules inside an xml configuration file. Such afileis
included with thistutorial and is aptly called “r ul es. xm .

Below isasample Gr aphRul e defined in an attribute-based xml format. This type of rule is applied to
avisual graph asawhole and is much simpler than the rules created for its embedded visual elements.

Example 6.1. Graph Rule XML Fragment

<list name="Rul e">
<attribute name="Name" type="String" val ue="graphrule"/>
<attribute name="Type" type="String" val ue="G aphRul e"/>
<list name="Properties">
<attribute name="Edgel nsert Si ngl ePosi ti on" type="Bool ean" val ue="fal se"/>
<attribute name="Aut oSpaceMode" type="String" val ue="no autospace"/>
/<i51t tri bute name="Accept LooseObj ects" type="Bool ean" val ue="true"/>
</list>
</list>
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There are various visual graph attributes which together form the basis of a rule. For visua graph ob-
jects, the relevant attributes are listed below.

» Edgel nsert Si ngl ePosi tion

Also known as an “Edge Split,” this flag deals with edges that have been configured to accept nodes
dropped on them. In other words, when a user drags and drops a node on an edge which has this at-
tribute value set to true, the nodes previously connected by that edge will lose that connection and
subsequently connect to the dropped node.

Multiply-selected nodes that are simultaneously dropped over distinct edges will also split the af-
fected edges.

» Aut oSpaceMde

The given value for the attribute Aut oSpaceMbde must be one of the following enumerations. The
Aut oSpaceMode attribute specifies how nodes are moved when they are dropped onto each other.
e horizontal autospace

e vertical autospace

*  no autospace

e Accept Loosebj ects

This flag allows or disallows “loose” elements (isolated nodes or edges) at the top-level of a visual
graph. Isolated elements are not allowed in areal graph but may be permitted here for designers who
perform intermediate steps towards completion of their models. If you wish to enforce a"Do it now
or never" policy you would set thisflag to “false”.

6.4. NodeRule Definition

In this section, you will learn how a NodeRul e is defined and structured inside a given r ul es. xni
or similarly named file.

There are various attributes that can be changed to customize the runtime behavior of a Vi sual Node.
Below we list a few of them. You will eventually have to consult the Rules section of the Elements
chapter inside the Framework Manual for more detailed explanations of all configuration attributes
available to you. Such a discussion is unfortunately beyond the scope of this tutorial chapter and would
undoubtedly duplicate information that is likely to change in future software releases.

Example 6.2. NodeRul e XML Fragment

<list name="Rul e">
<attribute nanme="Nanme" type="String" val ue="nrul el"/>
<attribute nanme="Type" type="String" val ue="NodeRul e"/>
<list nanme="Properties">
<attribute nanme="Del etable" type="Boolean" val ue="fal se"/>
<attribute nanme="Moveabl e" t ype="Bool ean" val ue="true"/>
<attribute name="Sel ectabl e" type="Bool ean" val ue="true"/>
<attribute name="Resizable" type="Bool ean" val ue="fal se"/>
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Notice that a Rul e has a Name and a Type attribute. “NodeRule” is the Type string required when de-
fining rulesthat are to be attached to Vi sual Node instancesin your repository or visual graphs.

The tag <Properties> contains child attribute elements that specify different behaviors of the rule. More
times than not, the attribute name is intuitively comprehensible. In those rare cases where the name
alone is not enough to convey meaning, you should reference the Elements chapter inside the Frame-
work Manual that accompanies this tutorial.

6.5. EdgeRule Definition

In this section, you will learn how an EdgeRul e is defined and structured inside agiven r ul es. xni
or similarly named file. An EdgeRul e definition has an identical structure when compared to a No-
deRul e. Theonly differences are the names and numbers of rule attributes.

Likewise, there are various attributes that can be changed to customize the runtime behavior of a
Vi sual Edge. Below we list a few of them. You will eventually have to consult the Rules section of
the Elements chapter inside the Framework Manual for more detailed explanations of all configuration
attributes available to you.

Example 6.3. EdgeRul e XML Fragment

<list name="Rul e">

<attribute name="Nanme" type="String" val ue="erul el"/>

<attribute name="Type" type="String" val ue="EdgeRul e"/>

<list name="Properties">
<attribute nanme="Del et abl e" type="Bool ean" val ue="fal se"/>
<attribute nanme="Myveabl e" type="Bool ean" val ue="true"/>
<attribute nanme="Sel ectabl e" type="Bool ean" val ue="true"/>
<attribute nane="Resi zabl e" type="Bool ean" val ue="fal se"/>
<attribute nanme="Det achabl eSource" type="Bool ean" val ue="fal se"/>
<attribute nanme="Det achabl eTarget" type="Bool ean" val ue="fal se"/>
<attribute name="Edgel nsert Mode" val ue="edge insert disabled"/>
<attribute name="SnapToPort Di stance" val ue="5cni'/>

</list>

</list>

There are two EdgeRul e attributes that take an enumerated value. They are the following:
» Edgel nsert Mode

The edge insert mode can be one of the following constant strings:
* ‘“edgeinsert disabled”
* ‘“edgeinsert exact position”
* ‘“edgeinsert automatic center”
e SnapToPortDi st ance

The “snap to port distance” denotes the maximum distance for an edge to automatically snap to the
closest port. Setting the distance to O or less will effectively disable the automatic snapping of edges
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to the closest port.

6.6. RuleRegistry Population

In this section, you will learn how to populate (load) defined rulesinto the Rul eRegi stry.

Loading rules from a file and applying them to a graph view is an easy task, as the following example
shows.

Example 6.4. Load and apply rulesfrom file

try

Rul eRegi stry rul eRegi stry=
Rul eRegi stry. | oadRul esFr onResour ce(
RESOURCE_PATH+ "rules.xm ™, this.getC ass());

gr aphVi ew. set Rul eRegi stry(rul eRegi stry);
cat ch( ReadExcepti on e)
e.printStackTrace();

Note
It isimportant to remember that each view instance hasits own rule registry assigned to it.

6.7. Rule Association

In this section you will learn how to programmatically assign a rule to an element (Vi sual Node or
Vi sual Edge).

Below we add a new rule named “nrule2” to rule definition filer ul e. xm . Thisrule specifies aresize-
able node.

Example 6.5. A rulefor resizeable nodes

<list name="Rul e">

<attribute name="Name" type="String" val ue="nrul e2"/>

<attribute name="Type" type="String" val ue="NodeRul e"/>

<list name="Properties">
<attribute name="Del et abl e" type="Bool ean" val ue="fal se"/>
<attribute nanme="Myveabl e" type="Bool ean" val ue="true"/>
<attribute nanme="Sel ectabl e" type="Bool ean" val ue="true"/>
<attribute nane="Resi zabl e" type="Bool ean" val ue="true"/>
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</list>
</list>

In this example, we do not want all our visual nodes to be resizeable, just the root one. This requires us
to retrieve that root node (variable nodeA is holding this root node in the graph model), get the corres-
ponding Vi sual Node object and then apply our new rule “nrule2” to it. The following code snippet
reflects these steps.

Example 6.6. Assigning aruleto a node

/] retrieve the first node of the graph
Vi sual Node vNodeA=
graphVi ew. get Vi sual NodeByl D( nodeA. get | () ) ;

/1l apply the previously defined rule
vNodeA. set Rul e( " Nor mal NodeRul e") ;

Adding these lines of code will result in a resizeable root node. When you get around to reading the
javadocs, you will notice that rules can be set for any Vi sual G- aphObj ect instance!

6.8. Summary

In this chapter you learned about the structure of rule elements that are persisted in an xml configuration
file. Rules are defined and attached to visual graph objects at runtime and constrain their behaviors.

We strongly suggest that you read the Elements chapter of the Framework Manual, which covers rules
and all possible rule attribute configurations. These attributes are described in great detail and will
provide you with answers to the many questions you might have.
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Chapter 7. Layout

This tutorial provides Java Application Programmers exposure to an important and convenient feature
of the Tensegrity Graph Framework. Here we give you a design and programming introduction to lay-
outs - algorithms which can be applied to visual graphs so that they may be automatically arranged for
youl.

Without a doubt, automatic layout functionality is a time-saving feature of this graph framework.
Without it, you would spend countless hours manually arranging your graphs, only to find yourself re-
peating the mundane task whenever you insert or delete a new element.

7.1. Tutorial At A Glance

The table below gives you some important information about this tutorial.

Table7.1. Tutorial Aspects

Tutorial Aspect Tutorial Description
Approximate Duration 10 Minutes
Expected Outcome An application sporting a menu that, when clicked, applies a particu-

lar layout algorithm to a Gr aphVi ew. This example gives the Java
Application Programmer an initial exposure to different layout com-
ponents that can be easily applied to visual graphs.

Source Files The tutorial examples come with two source packages containing the
java and configuration files needed to compile and run them. These
are “com.tensegrity.firststeps.layout” and
“com.tensegrity firststeps.swt.layout” respectively for the AWT/
Swing-based and SWT-based examples.

Creating Files Not applicable in thistutorial
Modifying Files Not applicable in this tutorial

7.2. Running The Tutorial Example

To run the tutorial example, please do the following in Eclipse:

1. Select package “comtensegrity.firststeps.|layout” or
“comtensegrity.firststeps.sw. | ayout” withtheleft mouse button.

2. Sdlect the menu “Run”.

3. Select the child menu “run as’.

4. Sdlect “Java Application”

5. The main method from the “Main.java’ compiled class will be executed.

6. Inthe running application, press one of the “Layout” buttons. Move some nodes around and press
again one of the buttons.
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Note
Running the SWT-based example as described above you will probably encounter an error
of this type: “javalang.UnsatisfiedLinkError: no swt-win32-3062 in java.library.path”.
Please refer to the note in section “Running The Tutorial Example” of chapter “Hello
Node” in order to see how to overcome thisissue.

Figure 7.1. Screenshot LayoutExample
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7.3. LayoutController

In this section, you will learn what a Layout Cont r ol | er is and how to create and apply one to a
Vi sual Gr aphVi ew.

The layout of a Vi sual G aphVi ewis delegated to a Layout Cont r ol | er component. Thisis not
the same kind of “controller” that is described in the MV C [14] tutorial in this manual. Rather it is an
engine that manages the state of alayout activity, both during and after the completion of avisua graph.
Moreover, the controller internally delegates certain responsibilities to a specialized Layout compon-
ent that callers may specify using predefined string constants (also known as types).

Classes which implement the Vi sual G aphVi ew interface provide a drawing area for visua graphs
and as such utilize aLayout Contr ol | er to automatically position visual graph elements relative to
each another. Once you have retrieved this Layout Cont r ol | er from aview, you may set the layout
“type’ and/or directly call its apply() method to trigger the layout task. Remember to follow through
with a call to the updateView() method, as shown in this example:

Example 7.1. Apply a Circular Layout to a VisualGraphView

/1 get a reference to the |ayout controller
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GraphLayout Control | er |ayoutController =
(G aphLayout Control |l er) graphVi ew. get Layout Controller();

/1 actually apply the |ayout
| ayout Control | er. appl y(G aphLayout Controller.C rcul ar);

/1 center the graph in the mddle of the view
Vi sual Oper ati ons. transl at eVi ewport Accor di ngToGr aph( graphVi ew) ;

In the example above, the layout type “Circular” is passed in a separate call and specifies a specific lay-
out from the Tensegrity Graph API. This type constant is used to internally instantiate a specific Lay-

out component which does the actual layouting. These layout types can also be contextualized with
specific parameters called a “layout context”. Please see the following sections and our javadocs for
more complete information about these topics.

Example 7.2. Method that createsa G aphLayout Contr ol | er

/1 create a layout controller
GraphLayout Control | er |ayoutController =
new GraphLayout Controller();

/1 disable ani mation
| ayout Control | er. enabl eAni mati on(fal se);

As the above example shows, a Layout Cont r ol | er instance is created by instantiating a class de-
rived from the abstract base class Layout Contr ol | er. The G aphLayout Cont r ol | er instance
is one of four out-of-the-box concrete Layout Cont r ol | er classes which provide a specific kind of
runtime layout control. Please read our javadocs for more detailed information about the Layout Con-
trol | er baseand derived classes.

When working with aVi sual G- aphVi ew, it is necessary to assign a specific Layout Control | er
to it. Below you can see just how to do that.

Example 7.3. Assign a GraphL ayoutController to a VisualGraphView

/1 set the newy created | ayout controller
graphVi ew. set Layout Control |l er( | ayout Controller);

7.4. Layout Context (Type Configuration)

After reading this section, you will understand what we mean by alayout context.

The Tensegrity Graph APl uses various layout engines which we described in the previous sections. We
call these engines “controllers’ and they are realized by classes that implement the Layout Cont r ol -

| er interface. The type of layout, however, is implemented by any class that implements the Layout

interface. Layouts are classes that position visual objects according to some conceptual model. Such
models include hierarchies, trees and others with names that sound rather abstract.

Each Layout object, therefore, represents a specific layout model or type. Moreover, it can be con-
figured with parameters that affect the exact manner in which the specific Layout is conducted.
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We call this layout type configuration a “Layout Context” for short. The context is nothing more than a
number of attributes that parameterize the type. A list of al configuration possibilities can be found in
the Layout chapter inside the Framework Manual. We urge you to read that chapter when you have a
need to customize a particular layout from our framework.

7.5. Summary

In this chapter you learned about the classes which take care of the automatic layout features of a visual
graph. There are alot of details to consider when customizing a particular layout for an application. We
therefore recommend that you examine the source code for the sample application we have provided and
then read the Layout chapter inside the Framework Manual. There you will discover thorough descrip-
tionsof al Layout typesaswell asthe many attributes that make up each layout's context.
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Chapter 8. Even

t Handling

This tutorial provides Java Application Programmers exposure to some of the event-related classes in

the Tensegrity Graph Framework.

Specifically, we provide you with a tutorial example which allows

you to view events as you interact with a sample application.

8.1. Tutorial At A G

lance

The table below gives you some important information about this tutorial.

Table8.1. Tutorial Aspects

Tutorial Aspect

Tutorial Description

Approximate Duration

10 Minutes

Expected Outcome

An application showing a number of views that the user should in-
teract with. This example gives the Java Application Programmer an
additional event console which shows what kinds of events are
raised when the user performs some action with the mouse or key-
board.

Source Files

The tutorial examples come with two source packages containing the
java and configuration files needed to compile and run them. These
are “com.tensegrity .firststeps.event” and
“com.tensegrity firststeps.swt.event” respectively for the AWT/
Swing-based and SWT-based examples.

Creating Files

Not applicablein thistutorial

Modifying Files

Not applicablein thistutorial

8.2. Running The Tutorial Example

To run the tutorial example, please

1. Select package

do the following in Eclipse:

“comtensegrity.firststeps. hell onode” or

“comtensegrity.firststeps.sw. hell onode” with theleft mouse button.

2. Sdlect the menu “Run”.

3. Select the child menu “run as’
4. Select “Java Application”

5.

The main method from the “Main.java’ compiled class will be executed.

6. Inthe running application, use the mouse and keyboard to interact with the graph view. While do-
ing so, read the event names as they appear in the console.

Note

Running the SWT-based example as described above you will probably encounter an error
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of this type: “javalang.UnsatisfiedLinkError: no swt-win32-3062 in javalibrary.path”.
Please refer to the note in section “Running The Tutorial Example” of chapter “Hello
Node” in order to see how to overcome thisissue.

Figure 8.1. Events Example Screenshot

& com.tensegrity.firsisteps.event. EventsExam... [=|[8](%]

Delete | [v] ModelEvents [C] iew Events

GraphListener:
Anode was remaved fram the graph

GraphhediatarListenar:
Anode was remaved fram the graph

The screenshot above shows the “Events’ application after having pressed the “Delete” button two
times. Because the “View Event” checkbox is unselected, no view events are logged.

8.3. Event Registration

8.3.1.

In this section, you will learn about graph events and how to register for individual element and graph
event notifications.

G aphEvent Concepts

An event is an object which encapsulates a change in the state of some object. Events are used to
propagate these changes to yet other objects interested in responding to them. This design allows for a
weak coupling of object classes that would otherwise know too much about each other, making software
change difficult or even impossible.

In good object-oriented design, objects interested in receiving event notifications should play one or
more “listener” roles. These roles are usually played by classes implementing listener interfaces, which
are implemented on top of the business or plumbing interfaces in the application domain space.

The Tensegrity Graph API provides many different event and listener interfaces and classes that you
may take advantage of. Listener interfaces are fixed plumbing in the Tensegrity Graph API and therefore
you cannot substitute them with your own. You may, however, implement your own classes that
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8.3.2.

8.3.3.

uniquely respond to any and all events.

Please have alook at the javadocs and study the numerous event class names and responsibilities. Y ou
will see events are categorized into element types and the kinds of state changes that are possible within
these types. The package “com.tensegrity.graph.event” contains all event and listener interfaces and
classes.

G aphLi st ener Concepts

A GraphLi st ener can be any business or non-business object interested in receiving event notifica
tions. They are called “listeners’ because that is the coupling technique. An object which throws an
event knows about listeners awaiting notification only and not about some specific domain-related class
or interface, such as JButton, XY ZBusinessObject or anything else that is extraneous to this design pat-
tern.

Once alistener has been registered or added to an event-throwing object, that listener will receive noti-
fications when state changes occur. A “notification” is what happens when an event is passed to a re-
gistered listener. An actual event object does not have to be passed, however. Often it is sufficient when
amethod in alistener interface is invoked.

Listener Registration

We now give you some sample code which shows how to create and attach a G- aphLi st ener to an
existing G- aph instance.

Example 8.1. GraphListener Registration

/1 register for graph nodel events
gr aphMbodel . addG aphLi st ener (new GraphAdapt er ()

public voi d nodeRenoved( G aphEvent graphevent)

| ogger. | ogG aphLi st ener (graphevent);

public void edgeRenpbved( G aphEvent graphevent)
| ogger. | ogG aphLi st ener (gr aphevent);

}
1)

The code above shows the instantiation of a new Gr aphAdapt er instance, which implements the
GraphlLi st ener interface.

Registration is the process of calling the addGraphListener method of a Gr aph object, passing it the
new listener implementation.

8.4. Event Veto

In this section, you will learn how programmeatically veto events.

To veto an event means a listener is able to stop or cancel an event or rather the action which created it.
A special listener interface Vet oabl eGr aphLi st ener defines an object that is able to receive graph
events and subsequently call aveto.
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In order to veto an event, a veto listener must throw a new instance of class G- aphEvent Vet oEx-
ception. A Vet oabl eG aphLi st ener implementation should never process an event like a nor-
mal G- aphLi st ener does.

Example 8.2. Event Veto Source Listing

voi d registerVetolListeners()

{

/1 register for graph nodel events
gr aphModel . addVet oabl eG aphLi st ener (new Vet oabl eG aphLi st ener ()

public voi d vet oabl eNodePreRenmove( GraphEvent graphevent)
t hrows GraphEvent Vet oExcepti on

| ogger. | ogVet oabl eG aphLi st ener (gr aphevent);
/1 now give it a veto

t hr ow new G aphEvent Vet oExcept i on(
"Event work off stopped", graphevent);
}

public voi d vet oabl eEdgePr eRenove( Gr aphEvent graphevent)
throws G aphEvent Vet oExcepti on
| ogger . | ogVet oabl eGr aphLi st ener (graphevent);

public void vetoabl eEdgePreSplit (G aphEvent graphevent)
throws G aphEvent Vet oExcepti on
| ogger . | ogVet oabl eG aphLi st ener (gr aphevent) ;

public voi d vetoabl eNodePreAdd( G aphEvent graphevent)
throws G aphEvent Vet oExcepti on
| ogger . | ogVet oabl eGr aphLi st ener (graphevent);

public void vetoabl eEdgePreAdd( G- aphEvent graphevent)
throws G aphEvent Vet oExcepti on
| ogger . | ogVet oabl eG aphLi st ener (gr aphevent) ;

public voi d vet oabl eNodePr eDel et eEdgeCascade( Gr aphEvent graphevent)
t hrows G aphEvent Vet oExcepti on
| ogger . | ogVet oabl eGr aphLi st ener (graphevent);

}

1)

// it's the sane for the view ...

}

The above implementation of anew Vet oabl eG aphLi st ener instance shows the various methods
that can throw a veto exception, thereby canceling the atomic operation taking place in the model.

Since there are also some atomic operations that can be made upon the graph view you can find a corres-
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8.5.

ponding interface called Vet oabl eVi sual Gr aphLi st ener . Animplementation of thisinterfaceis
registered at a Vi sual G aphVi ew. It should work in the same way as the model counterpart does ex-
cept the it throwsa Vi sual Gr aphEvent Vet oExcept i on.

“Big Brother” Registration

In this section, you will learn how to register for all event notifications.

A special interface/class pair is available in the Tensegrity Graph API which alows you to register for
al eventsrelatedto aGr aph or aVi sual GraphVi ew.

Whenever you add a G- aphEvent Medi at or Li st ener to a Gr aph, you gain access to all occur-
ring G- aph, Node and Edge events.

Example 8.3. GraphEventM ediator Listener Source Listing

voi d registerMediatorlListener()
gr aphModel . addEvent Medi at or Li st ener (
new G aphEvent Medi at or Adapt er ()
{
/1 add nmediator |istener to the graph nodel

public void nodeRenpbved( GraphEvent graphevent)

| ogger. | ogG aphMedi at or Li st ener (gr aphevent);

public void edgeRenpbved( G aphEvent graphevent)

{
| ogger. | ogG aphMedi at or Li st ener (gr aphevent) ;

ublic void edgeSplit (G aphEvent graphevent)
| ogger. | ogG aphMedi at or Li st ener (gr aphevent);

ublic voi d nodeDel et eEdgeCascade( G aphEvent graphevent)
| ogger. | ogG aphMedi at or Li st ener (gr aphevent) ;

—~  ~ -~ A~ -

1)
/1 add nmediator listener to the graph view

gr aphVi ew. addVi sual Event Medi at or Li st ener (
new Vi sual Gr aphEvent Medi at or Adapt er ()
{

public void visual NodeRenoved( Vi sual GraphEvent vi sual gr aphevent)

| ogger .| ogVi sual G aphMedi at or Li st ener (vi sual graphevent);

public void visual EdgeRenmoved( Vi sual GraphEvent vi sual gr aphevent)

| ogger . | ogVi sual G- aphMedi at or Li st ener (vi sual graphevent) ;

public void |ayout (Vi sual G aphEvent vi sual graphevent)
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| ogger. | ogVi sual G- aphMedi at or Li st ener (vi sual gr aphevent) ;

ublic void visual EdgeSplit (Vi sual G aphEvent vi sual graphevent)

| ogger .| ogVi sual GraphMedi at or Li st ener (vi sual gr aphevent);

Lt o e e et

1)
}

The above implementation of class G- aphEvent Medi at or Adapt er provides an object which
listens for all types of Gr aph events. Please view our javadocs for more information about this imple-
mentation class and the G aphEvent Medi at or Li st ener interface.

8.6. Event Logging

If you have alook at our previous examples, you will see that many implemented methods log event de-
scriptions to the console. All graph event classes implement interface G aphRoot Event respectively
Vi sual G aphRoot Event which define the method getDescription(). This method returns a textual
description of the occurred event.

Example 8.4. Event Logging Source Listing

/1 Assuming you are using a |logger |like |og4j
| ogger. | og(anyEvent. get Description());

8.7. Summary

In this chapter you learned about some of the more important event-related classes in the Tensegrity
Graph API. Listeners, listener registration, veto listeners and other topics were introduced in order to to
give you a basic understanding of how things work.

For a more complete introduction to all event-related classes, we recommend that you view the the
Event Handling chapter inside the Framework Manual aswell as the javadocs distributed separately.
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Putting it all together

This tutorial provides Java Application Programmers with a standalone application that integrates the
functionality and domain entities discussed in the previous tutorials.

This application is built on top of the Tensegrity Skeleton Framework, a generic application framework
complete with menus, toolbars, navigators, attribute tables and other container windows.

The Tensegrity Skeleton Framework is designed to support different windowing toolkits. These include
the Swing APl and AWT (included in the Java Runtime Environment) and JFace and SWT (which is
shipped with the Eclipse Development Environment).

In order to provide support for al of these different windowing toolkits, the Tensegrity Skeleton Frame-
work provides a number of abstract interfaces and concrete toolkit implementations. In this tutorial, we
aim to give you afundamental understanding of our application framework by making use of the Swing
APl implementation.

The various sections of this tutorial will discuss the key features and some implementation details of the
Skeleton classes and interfaces. After you have finished reading, we recommend that you reference the
Creating Applications chapter inside the Framework Manual. There you will find a more complete de-
scription of the Skeleton Framework API.

This custom application will display a subset of the standard windows available in the framework, spe-
cifically a

Repository View
Layout View
Navigator View
Graph View
Menu and Toolbar

9.1. Tutorial At A Glance

The table below gives you some important information about this tutorial.

Table9.1. Tutorial Aspects

Tutorial Aspect Tutorial Description
Approximate Duration 90 Minutes
Expected Outcome A Swing application showing a number of views that the user should

interact with. This example gives the Java Application Programmer
exposure to and source code using the most important features of the
framework.

Source Files The tutoriadl example comes with with the source package
“com.tensegrity firststeps.skeleton”, which contains the Java and
configuration files needed to compile and run the example.

Creating Files Not applicable in this tutorial
Modifying Files el ements. xm ,geonetry. xm ,styl es. xn
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9.2. Running The Tutorial Example

To run the tutorial example, please do the following in Eclipse:

o o~ W DN

Select the “ skeleton” package with the left mouse button.

Select the menu “Run”.

Select the child menu “run as’.

Select “Java Application”

The main method from the “Main.java’ compiled class will be executed.

In the running application, use the mouse and keyboard to interact with different views, menus and
toolbar buttons. Drag and drop the domain elements from the repository container into the open

document. Use the layout tools to rearrange the visual graph. Finally, discover the different com-
mands implemented inside the menu and toolbar.

Figure 9.1. Skeleton Example Screenshot
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9.3. Application Frame

9.3.1.

This section will provide you with a general explanation of the windows composed in a Skeleton-based
application as well as an understanding of where the application places them.

An application based upon the Skeleton Framework must supply different windows that represent the
different views and editors of the graphical user interface. In every case, an application has a top-level
window that contains and manages any number of child windows. A child window may, for instance, be
a menubar, toolbar, repository view, layout toolbox, navigator view or an editor to model or manipulate

agraph.

Within the Tensegrity Skeleton Framework, each window is defined by a unique public interface. This
interface defines the window type as well as the methods needed to manage it.

The top-level window is an implementation of the interface Appl i cat i onFr ane and consists of
components and containers. Components implement the BaseConponent interface and represent
things like menubars, toolbars and statusbars. Containers, on the other hand, implement the Cont ai n-
er interface and represent views and editors like the layout toolbox, the repository view and the navigat-
or view.

The Appl i cati onFr ame isdivided into four distinct locations:

1. Menubar Component. The location of the menubar is directly beneath the title of the top-level win-
dow.

2. Toolbar Component. The location of the toolbar is usualy just below the menubar.

3. Statusbar Component. The location of the statusbar is at the bottom of the top-level window.

4. Containers. Between the toolbar and statusbar are located all concrete Containers .

All child windows (Components and Containers) are requested by the Appl i cat i onFr ame caling

different methods on itself. These methods must be overridden whenever a concrete Appl i cati on-
Fr ame classisimplemented to ensure that the correct concrete child window types are returned.

Note

Concretion in the context of the Tensegrity Skeleton Framework is done in two steps.
Firstly, you specify the windowing toolkit implementation of your choice. In this example,
it is the Swing API. Secondly, you must derive from this implementation base class. Our
Appl i cati onFrame implementation class therefore belongs to this class hierarchy:
Appl i cati onFrame ==> Swi ngAppl i cati onFrane ==> Exanpl eAppl i ca-
ti onFrame

The Menubar Component

The menubar is represented by a concrete implementation of the MenuBar interface. It is requested
froman Appl i cat i onFr ane instance through its method get MenuBar () .

Each item of a menu embeds a Command object. Cormand classes are explained in a later section in
more detail.
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A Skeleton-based application creates a set of default menus such as File, Edit, View, Tools, Window and
Help. Each of these default menus references a default command object. During application startup, de-
fault menus are added to the Appl i cat i onFr ane instance automatically.

In order to modify the default menus or to add your own menu to the menubar, you have to override the
corresponding Launcher Task. In the case of a custom menu, you will have to write a command class
first, then create a Launcher Task to create and insert the menu item. Launcher Task classes are
explained in more detail in alater section.

9.3.2. The Toolbar Component

A toolbar is represented by a concrete implementation of the Tool Bar interface. It isrequested from an
Appl i cat i onFr ame instance through its method get Tool bar s() . As the method name implies,
there can be more than one Tool Bar instance. Each button in a toolbar embeds a Cormand object.
Conmand classes are explained in alater section in more detail.

A Skeleton-based application creates a default toolbar. If you wish to hide it you should return null when
overriding the method get Tool Bar s() inyour Appl i cat i onFr ane derived class. It is aso pos-
sible to modify the default toolbar. To do so, you will have to write a command class first, then create a
Launcher Task to create and insert the toolbar button. Launcher Task classes are explained in
more detail in alater section.

9.3.3. The Statusbar Component

The statusbar is represented by a concrete implementation of the St at usBar interface. It is requested
froman Appl i cat i onFr ane instance through its method get St at usBar () .

The statusbar displays a description the currently selected and executed command as well as other useful
information. It is automatically linked to the commands embedded in the menubar and toolbar. A status-
bar is provided by default. The statusbar may be hidden or modified in the same way as the menubar and
toolbar by returning null inthe get St at usBar () method.

9.3.4. Containers

A Cont ai ner isan element of the graphical user interface that cannot be handled in the sasme way as a
Component (menubar, toolbar, statusbar). Containers represent complex views and editors that depend
on the document types handled by the application.

Note

In the Tensegrity Graph API, a Cont ai ner isaword used in a graphical context and is
not the same thing as the word “Container” used in a other programming contexts, such as
in pure AWT or in a J2EE or another 10C 1 application. Here we are referring to the main
application window's many embedded graphical panels. Each panel is capable of holding
various tools or complex elements and is therefore called a Cont ai ner , thereby assisting
users with the selection of repository elements, navigation, viewing and setting attribute
values and more.

Examples of containers needed for a graph application include a repository view, from which users may
drag elements and drop them into a document, a navigator, which provides a miniaturized overview of
the entire graph, and a layout toolbox, in which a user may select different layout types, change their
context attributes and apply them to a graph document.

The Tensegrity Skeleton Framework defines several standard containers that are needed or helpful in a

ﬂnaph apgli_cation. The following list gives an overview of these standard containers (some of these are
1 Inversion of Control (10C) is an architectural pattern in which parent containers manage the lifecycle and dependencies of child components.
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used in this tutorial's application, others not):

1. A RepositoryContai ner,which providesthe elements a graph may consist of.
2. A lLayout Tool sCont ai ner , which provides users with several layout algorithms.

3. A Navi gat or Cont ai ner, which provides users with an overview of the entire graph, alowing
them to easily navigate through the graph or choose an appropriate zoom factor.

4. An Qutl i ner Cont ai ner, which provides users with an outline of the currently active docu-
ment.

5. AnAttri but eTr eeCont ai ner, which provides users with the attributes of the currently se-
lected elements, allowing them to be modified.

Finally, it is possible to create a custom Cont ai ner by implementing this interface and introducing
another concrete container type needed for your specialized application. Thisis not explained in this tu-
torial, however. Please refer to the Framework Manual for detailed information on this subject.

9.4. Commands

Within the Tensegrity Graph Framework, a command class implements an action which is either applic-
ation-specific or document-specific. ‘New Document’, 'Save Document' and 'Close Document' are ex-
amples of application-specific commands while 'Cut’, 'Copy’, 'Paste’ and 'Delete’ are document-specific
commands.

By separating Command objects from the Ul elements, it is possible for a Skeleton-based application to
use the same command objects from within a menubar and a toolbar. Furthermore, Command objects
can be used in application code that you write el sewhere.

The Tensegrity Skeleton Framework provides a lengthy set of standard Command classes for a graph
document. These classes may be used right away. It is also possible, however, to write your own Comt
mand classes by implementing the Conmand interface.

When implementing the Commrand interface, the code which does the action has to be placed inside the
method per f or n{) . The following example illustrates this.

Example 9.1. The ToggleAssignEdgeM odeCommand

/**

* Command to toggle the edge types used when in 'edge-creation-node'.
* |t toggles between 'contain' and 'assigned to' edges.
*/
public class Toggl eAssi gnEdgeModeCommand ext ends G aphDocunent Cormand
{

/** uni que constant to look up the local string for this command */
public final static String MENU EDI T_TOGGLE_EDGE_MCODE =
"menu. edi t.toggl e_assi gn_edge";

/1 constants specifying the geonetries and styles

/1 for the different edge types

private final static String ASS EDGE GEO DES
"Assi gnEdgeCGeonetryDescriptor”;

private final static String ASS EDGE _STY_ DES
"Assi gnEdgeSt yl eDescriptor”;

private final static String CON_EDGE GEO DES
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" Cont ai nEdgeGeonet ryDescri ptor";
private final static String CON EDGE STY DES =
" Cont ai nEdgeSt yl eDescri ptor”;

private bool ean assi gnMde=f al se;

/**
* Constructor specifying the <code>ApplicationFranme</code> and a
* unique id for this command.
* @aram applicationFrame the <code>Applicati onFranme</code> this
* command 1s used wthin.
* @aram command an unique id for this comrand.
*
/
public Toggl eAssi gnEdgeModeCommrand(
Appl i cati onFrame applicationFranme, String command)

super (appl i cati onFrame, comand);

public void perforn{Cbject args)
{

super . perforn(args);
/1l get a reference to the active graph docunent
GraphDocunent graphDocument =
(G aphDocunent)
get Appl i cati onFrane() . get MDI Conponent () . get Acti veDocunent () ;

Vi sual GraphVi ew vgv =graphDocunent . get G aphPanel (). get Vi sual G aph();

/1 set correspondi ng geonetries and styles
vgv. set Def aul t EdgeGeonet r y(

assi gnMbde ? CON _EDGE _GEO DES : ASS EDGE GEO DES);
vgv. set Def aul t EdgeSt yl e(

assi gnMbde ? CON_EDGE_STY_DES : ASS EDGE_STY_DES);

/1 toggle nmode field
assi gnMbde =! assi gnhMbde;

Whenever a Cormand object is created, it becomes available to other parts of your application code.
Every Comrand object is registered with an application wide registry called the CommandRegi stry.
The following code shows how a Contrand object may be accessed:

Example 9.2. Accessing a created Command

/1 get the reference to the command registry
final ComandRegi stry commandRegi stry =
get Appl i cati onFrane(). get ComandRegi stry();
/1 get the reference to a certain comand
Conmand command = conmandRegi stry. get (
Toggl eAssi gnEdgeMbdeConmand. MENU_EDI T_TOGGLE _EDGE _MODE) ;

9.5. Preferences

The first step on working with customized preferences is to set up an xml-file containing all desired ap-
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plication settings. Y ou should copy the basic def aul t pr ef s. xm from the skeleton project and edit
it to fit your needs. Setting up this file is all you have to do to provide persistent settings and have a
comfortable way of editing them viathe Preference Dialog. Let's have alook at the structure of thisfile:

Example 9.3. An examplepr ef er ences. xmi file

<list>
<l-- afirst group / tab: GJ related -->
<set nane="prefs.tab. gui">
<set nane="prefs.grp. conmon">
<attribute name="prefs.conmmon. | anguage" val ue="Deutsch">
<constrai nt>(value in ('Deutsch' | "English')</constraint>
</attribute>
</ set>
<set nane="prefs.grp.surface">
<attribute nanme="prefs.surface. show ool ti ps"
t ype="Bool ean" val ue="true"/>
</set>
</ set>

<l-- a second group / tab: files and folders -->
<set nane="prefs.tab. pat hs">
<set nane="prefs.grp.paths">
<attribute name="prefs.path.lastdir"
type="comtensegrity.gui.tenplate.DirectorylLocationAttribute"
val ue="" />
</set>
</set>
</list>

You can access the Pr ef er ence instance of your application with a call to method get Pr ef er -
ences() defined in interface Appl i cat i on. For example, if you want to figure out which language
was set you call

application. getPreferences().get("prefs.comon. | anguage");

Section Loading Preferences [54] shows how to load a custom preferences file with the help of a
LaunchTask.

9.6. Launch Tasks

After reading this section, you should understand what a LaunchTask is and how it is used in the con-
text of an Appl i cati onFr ane.

Basically speaking, LaunchTask implementations are used to decouple application-specific initializa-
tion code from the Appl i cat i onFr ane class, instances of which are needed for any standalone ap-
plication based on the Skeleton framework.

Even though the Appl i cat i onFr ane class acts like a controller, it should not be extended with spe-
cialized initialization code, which is only required once during application startup.

The Appl i cati onFr ane-derived class Swi ngAppl i cati onFranme decouples this specialized
code by reading a list of “launch tasks’ when starting up and executing them sequentially. You may
overridethe get Launcher Task() method of the parent Swi ngAppl i cati onFr ane classand re-
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9.6.1.

turn anew list. Otherwise, you may use the default list without any modification.

The Skeleton provides a basic framework for al currently required LaunchTask types. There are
LaunchTasks to load files (LoadFi | eLaunchTask), LaunchTasks to create and initialize ToolBars
(AbstractToolBarLaunchTask), Menus (Abst ract MenuLaunchTask), as well as LaunchTasks to
create Commands (ConmmandLaunchTask). Either use these superclasses as the basis for your own
implementations or extend the default LaunchTask implementations of the Skeleton framework.

The following sections show the LaunchTask implementations used in this chapter's sample applica
tion.

Loading Preferences

Application preferences may differ for every Skeleton-based application you create. These preferences
are configured in an xml file and the preference dialog of you running application will reflect the struc-
ture of this file. You will return the file's path in the method get Def aul t Pr ef er ences() of class
Cust onPr ef er encesLaunchTask. You can aways count on a similar look and navigation struc-
ture when setting preferences.

In order to store the settings of a user, a file needs to be written to a directory on the host system. This
file is located in the directory {user.home} and the file name is returned in the method get Fi | e-

nane( ) . The following code snippet shows how these customizations are made in the sample applica-
tion.

Example 9.4. Overridden Methodsfor Files

/**
* This LauchTask specifies the preferences to use.
*/
public class CustonPreferencesLaunchTask
ext ends LoadPreferencesLaunchTask
{

/**

* Constructor specifying the ApplicationFrane.
* @aram applicationFrame the ApplicationFrane
*/

publ i c CustonPreferencesLaunchTask( Applicati onFrane applicati onFrane)

super (appl i cati onFrane);

/**

* Returns the path to the initial preference file relative
* to the load class specified in nethod getlLoadd ass().

*/

protected String getDefaultPreferences()

return "../resource/xm /defaul tprefs.xm";

/**
* Al changes to the initial
* out to this file. It will
*/
protected String getFil ename()

application settings get witten
elo

b cated in folder {user. hone}.

return "skel et on_exanpl e. prefs”;

}
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9.6.2.

9.6.3.

/**

* The class to use to load the initial preference file.
*/

protected C ass getLoadd ass()

{

return Min. cl ass;

}
}

Y ou may wish to refer to the Framework Manual for more information on this special topic.

Setting Up Commands

In order to create custom commands for a Skeleton-based application you can provide your own Com
mandLaunchTask implementation and override the per f orn{) or post Creat e() method. In
our sample application we used the latter approach:

Example 9.5. Overridden post Cr eat e() Method

/1 this nethod is called after the conmbn comands were set up
public void postCreate(Object object)

{
/1 register circular...
new Layout Conmand( get Appl i cati onFrane(), LAYOUT_ClI RCULAR | DS,
GraphLayout Control Il er. G rcul ar);
/1 ..., energy layout...
new Layout Command( get Appl i cati onFrame(), LAYOUT ENERGY_I DS,
GraphLayout Control | er. Energy);
/1 ...and hierarchical top-bottom
new Layout Command( get Appl i cati onFrame(), LAYOUT_H ERARCHI CAL_| DS,
GraphLayout Control | er. Hi erarchi cal ToBotton;
/1 toggle the edge types used in edge creation node
new Toggl eAssi gnEdgeMbdeConmand(
get Appl i cati onFrane(),
Toggl eAssi gnEdgeMbdeConmand. MENU_EDI T_TOGGELE _EDGE _MODE) ;
}

Menu and Toolbar

The Skeleton creates a set of default menus called “File”, “Edit”, “View”, “Tools’, “Window” and
“Help”. Each of these menus has a corresponding default command. To add a custom command to the
menubar or toolbar of the application, you have to create it first. In the next step, you can add the com-
mand to the UI. For the sample application thisisdone in class Cust omTool bar LaunchTask.

Example 9.6. Adding Commandsto the T oolbar

/1 Add edge creation node toggle button to tool bar.
public void postCreate(Object object)

{
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Swi ngTool Bar t ool bar =
(Swi ngTool Bar) get ApplicationFrame(). get Tool Bars()[O0];

/] Edge creation node

final String eclconURL ="icons/ nmenu/edgeCreation. png";
addToTool Bar Toggl eBut t on(
t ool bar,

QU Item MENU EDI T_TOGGELE _EDGE_CREATI ON,
ecl conURL, eclconURL, eclconURL, eclconURL,
CGUl Resource. cl ass);

final String conMbdel conURL = "../resource/imges/con_node. png";
final String conMbdePressedl conURL = "../resource/inmges/ass_node. png";

addToTool Bar Toggl eBut t on(
t ool bar,
Toggl eAssi gnEdgeMbdeConmand. MENU_EDI T_TOGGLE EDGE_MODE,
conMbdel conURL,
conMbdePr essedl conURL,
conMbdel conURL,
conMbdePr essedl conURL,
Mai n. cl ass) ;

9.6.4. Element Definitions

The element definitions describing geometries, styles and rules are specified in afile which is loaded in
the method per f or n() of classLoadEl enent Def i ni ti onsLaunchTask.

Example 9.7. Loading Element Definitions

/**

* Loads the graph element definitions fromthe resource file

* "geonetry.xm ", "styles.xm", "rules.xm" and "el ements.xm ".

* Afterwards the corresponding pools are filled with this definitions.
*/

public class LoadEl enent DefinitionsLaunchTask extends LaunchTask

private final static String RES PATH = "../resource/ xm/";
private ApplicationFrame appFraneg;

/**

* Constructor specifying the ApplicationFrane to use.
* @aram applicationFrane Application context for this LaunchTask.
*/
publ i c LoadEl enment Defi niti onsLaunchTask(
Appl i cati onFrame applicati onFrane)

t hi s. appFrame= appl i cati onFr ane;

public String getName()

return "Loadi ng El enent Definitions";

public int run() throws Exception

{
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GraphGeonet ryServi ce. | oadGeonet ri esFr onResour ce(
RES PATH + "geonetry.xm ", Exanpl eApplicationFrane. cl ass);

Styl eServi ce. | oadSt yl esFronmResour ce(
RES PATH + "styles.xm ", Exanpl eApplicationFrane. cl ass);

Rul eRegi stry rr =Rul eRegi stry. | oadRul esFr onResour ce(
RES PATH + "rules.xm ", Exanpl eApplicationFrane. cl ass);

((Swi ngAppl i cati onFrane) appFr ane) . set Rul eRegi stry(rr);

El ement Ser vi ce. | oadEl erent sFr onmResour ce(
RES PATH + "el enents.xm ", Exanpl eApplicationFrane. cl ass);

return LAUNCHTASKSTATUS_SUCCESS;

9.6.5. Populating the Repository Container

After the element definitions have been loaded, they can be placed inside a so-called Reposi t or y-
I t enPanel . The following code snippet shows you how to do this. Please have alook at class Cus-
t omReposi t or yLaunchTask inthe sample application as well.

Example 9.8.

/1 Create Custom Node Repository
Reposi toryl t emPanel nodeRepl P= new RepositoryltenPanel (2, 2);
nodeRepl P. set Bor der ( Bor der Fact ory. creat eEnpt yBorder (2, 2, 2, 2));

final U Manager ui Man = get Appli cati onFrame(). get U Manager () ;

Vi sual GraphObj ect Repositoryltem t npRepltem =
new Vi sual Gr aphQbj ect Reposi torylten(
get Appl i cati onFrane(). get DragCont ext (),
El enent Pool . get (" AppNodeEl enent "),
ui Man. get Text (" node. appl ")) ;
t npRepltem setlcon(Swi ngUtil. get Resourcel con(
"../lresource/i mges/app_node. png",
Mai n. cl ass,
tnpRepltem false));
nodeRepl P. addJConponent (t mpRepl tem ;

9.7. Modeling Our Example

In this section we will model our “User Administration” example as introduced in the Introduction
chapter. Y ou should try to build a graph with a structure as shown in the following figure.

Figure9.2. User Administration Graph
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The repository of the sample application of this chapter holds all needed node and edge types. Hereis a
step-by-step guide for your first modeling steps:

1. Drag an Application node (the leftmost) from the repository to the graph document. Double-click in
the lower part of this node an type “1”. The editing process is terminated by clicking in an empty
area of the document or by pressing STRG + ENTER.

2. Drag aRight and a Rule node (next to the Application node) into the graph document. Double-click
in the lower part of these nodes and type “Read X" for the Right node and “Developer” for the
Role node.

3. Connect the Application node with the Right node. To do so, activate the edge-creation-mode. This
is done by clicking the corresponding toggle button in the toolbar:

100% 4 g ED|E| =1

Now move the mouse cursor over the Application node and drag to the Right node. Y ou have cre-
ated a contain edge. Do the same for the Role node.

4. Connect the Right and Rule node (in this direction) with an assigned to edge. To do so click on the
toggle button labeled “CO” right from the edge-creation-mode toggle button. The label switches to
“AS’. Now drag your edge and a new assigned to edge is created.

Y ou should have all you need to create the remaining part of the sample graph. Have fun!

9.8. Summary

Creating a Graph Framework from the ground up is alot of work. We take it one step further by provid-
ing you with an out-of-the-box Application Framework that will help you create a standalone graph ap-
plication within avery short time.

The Skeleton Framework achieves this goal by encapsulating the types of windows a typical graph ap-
plication requires behind generic interfaces. Some of these interfaces already have default implementa-
tions that you may use without any customization.
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Skeleton

We hope that this manual and all the tutorials in it have helped you answer your first and most obvious
guestions. If not, we would be pleased to hear from you so that we may answer those questions and im-
prove this introductory manual.

Our big manual, the Framework Manual, is packed full of information that we could not possibly cov-
er in this one. We therefore urge you to look there if you are dealing with a specific aspect of this frame-
work that is still unclear or has not been covered here.

Many thanks for choosing Tensegrity!
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