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About This Manual

This manual presents the Gantt module of ILOG JViews and describes how to use its API.

What Is in This Manual

This manual contains the following chapters:

d

Chapter 1, Introducing the Gantt Module describes the four entities on which the Gantt
module is based.

Chapter 2, Basic Concepts presents the architecture of the data model and the Gantt
Beans.

Chapter 3, Getting Sarted with the Gantt Module is a detailed presentation of the two
basic examples that illustrate the default implementation of a Gantt chart and a Schedule
chart.

Chapter 4, Advanced Featuresis based on the third example, which shows some of the
customizing features offered by the Gantt Chart module.

Chapter 5, Load-on-Demand presents a mechanism, called |oad-on-demand, used for
loading datainto memory asit is needed for display.

Chapter 6, Schedule Data Serialization and Exchange with SDXL describesthe ILOG
JViews Gantt package that allows users to serialize schedule datato SDXL files.
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NOTES

O Chapter 7, Syling describes the CSS mechanism as applied to control the appearance of
Gantt or Schedule charts.

0 Chapter 8, The Gantt Printing Framework describes how to use the print framework to
print the Gantt.

O Chapter 9, Thin-Client Support for Web Applications describes how to create lightweight
DHTML clientsthat interact with Gantt applications running on the server.

The appendixes provide auxiliary and reference information as follows:

0 Appendix A, Document Type Definition for SDXL gives the Document Type Definition
of the SDXL language.

At the end of the manual you will find a Glossary contai ning definitions of the basic
technical terms used in this manual.

Notes

The following conventions apply throughout this manual:

O Theterms*“Gantt Chart” and “ Schedule Chart” refer to the two high-level Beans
provided as default implementations of the Gantt module.

0O On the other hand, the terms “ Gantt chart” and “ Schedule chart” refer to two different
ways of representing the scheduling information contained in the data model. See
Chapter 1, Introducing the Gantt Module for more information.
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Introducing the Gantt Module

The Gantt module of ILOG JViews consists of alibrary of JViews graphic framework-based
classes meant to display an abstract data model of scheduling information as a Gantt chart.
A Gantt chart isatype of schedule diagram where data from atable is displayed as
horizontal bars along atime scale.

The Gantt modul e has been designed with a clear separation between the data model and its
visualization. To reflect this, this chapter is divided as follows:

0O “The DataModel” presents the scheduling information model whose content is
displayed as Gantt charts.

0 “The Charts’ presents the graphical representation part of the Gantt module.

The Data Model

The datamodel isthe part of the Gantt module that contains the scheduling information you
want to display. Scheduling data consists of four abstract entities:

O Activities
O Constraints

O Resources

ILOG JVIEWS 5.5 — GANTT USER’S MANUAL 11
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THE DATA MODEL
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0O Reservations

The Gantt module comes with default implementations of these entities. However, if these
are not suited to your particular application, you can create your own user-defined entities/
implementations (see Chapter 4, Advanced Features for a customization example).

Activities

An activity isatask that must be completed. Activities are hierarchical in nature. This means
that amain activity, called parent activity, can be broken down into subactivities, called
child activities.

In addition to its name and identifier, an activity is defined by its start time and end time,
which determine an interval called the duration of the activity. If the start and end times are
identical, the duration is equal to 0. A zero-duration activity iscommonly called amilestone.
Typically, milestones are not rendered by the same graphic object as activities with a non-
zero duration.

Constraints

A constraint isatype of condition set between two activities. Constraints can have one of the
following types:. start-to-start, start-to-end, end-to-start, or end-to-end. The source activity—
that is, the activity whose start or end controls the start or end of another activity—is called
the From activity. Conversely, the target activity—that is, the activity whose start or end
depends on the start or end of another activity—is called the To activity.

Constraints are represented by arrowed polyline links (see the class
Il vConstrai nt G aphi c).

Resources

Resources are means that enable an activity to be completed. They can be persons, premises,
equipment, and so forth. Like activities, resources are also hierarchical in nature. For
example, if resources are people, the parent resource is a department while the child
resources are the individual employees. Likewise, you may want to group resources by
physical location or by type of machinery.

Reservations

When aresource is assigned to an activity, this assignment is called areservation. In the
terminology of the Gantt module, areservation represents the assignment of one resource to
one activity. An activity can have multiple resources reserved and similarly, a resource can
be reserved for more than one activity. The activity that reserves the resource cannot be
changed after the reservation is created.

ILOG JVIEWS 5.5 — GANTT USER’'S MANUAL



THE CHARTS

The Charts

Using the full power of the Gantt module API, you can view a data model containing
scheduling information through awide variety of graphical representations. The Gantt Chart
and Schedule Chart Beans encapsulate the most commonly used scheduling displays.

The Gantt Chart Bean is designed to show activities while the Schedule Chart Bean is
designed to show resources (see the figures in sections Gantt Chart and Schedule Chart).
This section describes the common features shared by both representations as well as what
differentiates them.
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Note: Visualization services provided by the ILOG JMiews Gantt module are based solely
on Swing components, which work with light-weight user interfaces.

Common Features

Gantt chartsareinstances of the | | vGant t Chart classand Schedule charts are instances of
thel | vSchedul eChart classes. Both are subclasses of the | | vHi er ar chyChart class,
which itself derives from the Swing class JPanel . The charts share the following features
(see Figure 1.1, for example):

0 Theleft-hand part of either chart isatable view, an instance of | | viTabl e, whichisa
subclass of the standard Swing class JTabl e.

0O Theright-hand part isa Gantt sheet, an instance of the class| | vGant t Sheet , whichisa
specia | | vianager Vi ew object.

O Just above the Gantt sheet appears a zoomable time scale (an instance of the class
Il vTi meScal e).

O A standard, adjustable divider separates the left-hand part from the right-hand part.

Gantt Chart

A Gantt chart is designed to show activities. There is one row for each activity.
The hierarchy table on the left displays activity information from the data model. The Gantt
sheet on the right shows how the activities are positioned on the time scale.
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Table view of the data model (11 vJTabl e) Gantt sheet (1| vGant t Sheet)

Divider Time scale (11 vTi meScal e)

Egaﬁanll Chart Example

Edit Field Dates Grids Row LookAndFeel

EREE tle=e)s Q@@

i Start End Sep 2000 Oct 2000
W40 W41 W42 W43
Project Summary Sep 27, 2000{May 9, 2001 .
@ Gather Requirements Sep 27, 2000{0ct 9, 2000 .
@ Talk to customers Sep 27, 2000|Cct 2, 2000
Compile customer list|Sep 27, 2000|0ct 2, 2000 Campile custamer list
Contact customers  |Sep 28, 2000|0ct 2, 2000
Write up requirerments Oct 3, 2000 |Octd, 2000 i Equirerments
@ Marketing Specification Oct10, 2000 [Oct 16, 2000
First Draft Specification  |Qct 10, 2000 |Oct 15, 2000 MI
Second Draft Specification/©ct 10, 2000 |Oct 16, 2000 Second Draft Specification
&= Proof of Concept Oct18, 2000 [Moy 22, 2000
[2= Design and Development Moy 22, 2000 {May 9, 2001
| [ [ ]

Hierarchy of activities

_ Start time Parent Root End time
Expand/Collapse icon activity activity
End-to-start

constraint Child activity

Figure1l.1 The Gantt Chart Example Application

Each row represents an activity. Each column of the table displays a property of the activity.
Each row in the Gantt sheet contains an activity graphic (an instance of the class

Il vActi vi t yGr aphi c) that represents the duration of the activity. A row can also display
other properties of the activity, such as start time and end time.

In the default implementation, activities with no children are displayed as simple horizontal
bars |abeled with the activity name. Activities with children are displayed as horizontal bars
of adifferent color, delimited by special symbols at the end. These attributes are completely
customizable.

In a Gantt sheet, constraints between activities are represented by directional polyline links.
The type of the constraint determines how the link is attached to the activity graphics.

In the default implementation of the Gantt chart, resources and reservations are not
represented in the Gantt sheet. Instead, the resources reserved by each activity are displayed
in the Resour ces column of the table.
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THE CHARTS

Schedule Chart

A Schedule chart is designed to show how resources are scheduled. Thereis one row for
each resource. The resource table on the left displays resource information from the data
model. The Gantt sheet on the right shows the resource reservations.

Divider Time scale (1| vTi neScal e)
Table view of the data
model (I vJTabl e) Gantt sheet (1| vGant t Sheet)
| 1|1 I
‘:i Schedule Chart Example [_ (O] ]

Edit Field Dates Grids Row LookAndFeel

EEEakX 2emre QIR

N o aty Sep 2000 et 2000
a0 W41 W42
A JCompany Employees Joom 1
9 Marketing MKT |1 {&_Talkto custorers >
€ Bill McDanald Bk 1 Caontact custamers
£ Steve Knoll S 1 Col Cantact customers
€ Michael Smith MD 1 Compile custamet Witite up requirements lirst
ﬁ Luc Dupont LG 1 Compile customer list First
2 Research and Development R &D 1
| [¥]{«] | []

Hierarchy of resources Reservation

Expand/Collapse icon

Figure1l.2 The Schedule Chart Example Application

Each row represents aresource. Each column in the table displays a property of the resource.
Each row in the Gantt sheet contains O, 1, or more reservation graphics to represent the
activities for which the matching resource has been reserved.

Because the same resource can be reserved for more than one activity during the same time
span (see Reservations on page 12), it could happen that several reservation graphics occupy
the same horizontal areain the same row. To address this problem, a specific activity layout
algorithm is used to position the bars for best legibility. Four different layout algorithms are
provided to manage potentially overlapping reservation graphics. See Activity Layouts on
page 47 for more information.

In the general case, one activity may reserve several resources and appear as severa
reservation graphicsin the Schedule Chart. For this reason, constraints between activitiesare
not displayed by default in the Schedule Chart. Constraint links can be displayed in the
Schedule Chart if each activity reserves at most 1 resource.

In the next chapter, you will learn more about the architecture of the data model and the
Gantt Beans.
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Basic Concepts
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In the previous chapter, you learned that the Gantt modul e offers predefined Beans to get
both activity-oriented and resource-oriented Gantt representations of an abstract data model
based on four entities: activities, constraints, resources, and reservations. You are now going
to learn more about these basic concepts.

This chapter is divided as follows:
O The DataModel Architecture
O The Gantt Beans

The Data Model Architecture

Figure 2.1 shows how the separable model architecture of the Gantt module allows different
data model implementations to be bound to different visualizations.
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In-Memory Read/Write Data Model Custom User-Defined Data Model
(IlvDefaul tGant tModel) Implementations

Figure2.1 Gantt Module Architecture

Model-View Separation

The traditional design of user-interface objects divides each component into three parts:
model, view, and controller (hence its name of MV C architecture). In this classic design, the
model manages the data or values represented by the component, the view manages the way
the component is displayed, and the controller handles user interaction with the component.
The Gantt module is based on the Swing variant of MV C called separable model
architecture. This design provides all the benefits of complete model-view separation while
being easier to use because it bundles the view and controller parts together.

Just as each Swing component defines the abstract model interface that it represents, the
Gantt module defines an abstract scheduling datainterface that it is able to represent. We
refer to thisinterface or one of its concrete implementations as the Gantt data model. If you
are familiar with the standard Swing set of components, you are then also familiar with this
concept. For example, the JLi st component isa visualization of data defined by the
abstract Li st Model interface. In asimilar manner, the Gantt module displays data defined
by the abstract I | vGant t Model interface. Thisinterface is described in the next section.

Data Model Classes

The datamodel is completely abstract and isdefined by thel | vGant t Model interface. This
interface acts as an intelligent container for four other abstract interfaces that represent the
scheduling dataiitself: | | vActivity, |l vConstraint, || vResource, and

Il vReservat i on. All fiveinterfacesareincluded inthei | og. vi ews. gantt package.

A brief description of each follows:
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THE DATA MODEL ARCHITECTURE

O 11 vGanttMdel interface: defines the overall Gantt data model and is a container for
the other four entities.

O IlvActivity interface: represents an activity or task that must be completed in the
schedule.

O IlvConstraint interface: represents an activity-to-activity scheduling constraint.

O Il vResour ce interface: represents a resource that can be all ocated to an activity to
enable its completion.

O Il vReservati on interface: represents the allocation of aresource to an activity.

Reminder: You can read section The Data Model on page 11 for a reminder of the basic
entities.

Figure 2.2 shows the rel ationships between the five interfaces that compose the Gantt data
model:
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llvGanttModel

0.n 0.n 0.n 0.n
y

llvActivi livConstrai IIVResoH

1

Figure2.2 Relationships Between Gantt Data Model Interfaces

For each of these abstract interfaces, three levels of implementation are available to the user.
An abstract implementation is provided as a starting point for your own custom data model
designs. These classes provide the basic event notification framework, but no property or
data storage. How to extend these abstract classes and create your own custom data model is
an advanced topic not covered in thismanual. You can, however, see ademonstration of this
by examining the Database examplesthat are installed in:

<i nstal | di r>/ denos/ gantt/dat abase

ILOG JVIEWS 5.5 — GANTT USER’S MANUAL 19



THE GANTT BEANS

Also provided are two concrete data model implementations that are completely memory-
based. Thefirst isthe simple default data model implementation used throughout the
examples, except for the Database and CSS examples. The second is a general data model
implementation that supports user-defined properties and is used in the CSS example.

A summary of the provided data model interfaces and implementation classesis shown in
Table 2.1. The data model interfaces areincluded inthei | og. vi ews. gantt package. The
abstract and default data model implementations are included in the

il og.views.gantt.nodel package. The general data model implementation isincluded
inthei | og. vi ews. gant t. nodel . gener al package. How to extend the concrete data
model implementationsis an advanced topic not covered in this section (see Chapter 4,
Advanced Features for a customization example).

Table2.1 Gantt Data Model Interfaces and Provided Implementations

Data Model Interface | Abstract Implementation Def?;';gggﬁ&}gﬁsed Gen:e;ja;)llyrs;nn(i;);i-::sed

I I vGant t Mbdel I vAbstract Gantt Model ||| vDef aul t Gantt Model

IlvActivity Il vAbstract Activity 11 vSi mpl eActivity IlvGeneral Activity

Il vResour ce Il vAbstract Resour ce 11 vSi mpl eResour ce Il vGener al Resour ce

Il vConstrai nt Il vAbstract Constraint |I1vSinpleConstraint |[IlvGeneral Constraint
Il vReservation Il vAbstract Reservation|l1vSi npl eReservation|l|vCGeneral Reservation

There are no hard-coded dependencies between the data model implementation classes. This
means that you can choose to use as much of the provided data models as you need while
subclassing just the portion that you need to customize for your application.

Note: You can create your own data model in its entirety, but we recommend using the
abstract classes as a starting point. See the Database examples to see how to do this.

The Gantt Beans

20

ThelLOG JViews Gantt modul e features two high-level Beans, called Gantt Chart Bean and
Schedule Chart Bean. Their API isbased on the classes| | vSchedul eChart and

Il vGant t Chart, both subclasses of I | vHi er ar chyChar t . Chapter 3, Getting Sarted
with the Gantt Module, provides more detail on the API of these three classes.

The Beans encapsulate the Gantt library. Although the library can be used without the
Beans, you will find it easier to rely on these Beans. Together with the | | vGant t Model
interface, the two Beans make up the three main classes of the Gantt module API.
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THE GANTT BEANS

Structure

The full Gantt library allows you to arrange user interface components, such as tables, trees,
time scales, and Gantt sheets in almost any layout to display the Gantt data. The
coordination of the user interface componentsishandled by thel | vGant t Conf i gur ati on
class(i | og. vi ews. gantt package). The Beans can be described as a predefined
combination of aconfiguration (I | vGant t Confi gur ati on), atable(I | viTabl e), aGantt
sheet (11 vGant t Sheet ), and atimescale (1 | vTi meScal e) asillustrated in Figure 2.3:

IlvGanttChart orIlvScheduleChart
Bean

N
w
@
@,
o
0O
o
=
(%]
@

=
=1
(2]

llvGanttConfiguration

|ec 2000
[wiag =
IlvTimeScale
Project Summary Mow 20, 2000 h
@ Gather Requirements MNov 20, 2000 v |
9 Talk to customers Mov 20,2000 | L L ]
] Cornpile custorniMov 20, 2000 rCompile customer list
¥l Contact custome Moy 26, 2000 Contact custormers
) Write up requirereni Nov 28, 2000 L
@ Marketing Specification Mow 22, 2000 [.
| First Draft SpecificatiiNoy 22, 2000 First Draft Specification
¥ Second Draft Specifickoy 30, 2000 Second Draf
I1vJTable IlvGanttSheet

Figure2.3 Structure of Gantt Beans
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THE GANTT BEANS
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Properties

Gantt Beans have several properties that control their appearance, such as font, background
and foreground color, and hiding or showing the table. The data model is attached to the
Beans through the set Gant t Model method, inherited by I | vGantt Chart and

Il vSchedul eChart fromtheir baseclass! | vHi erarchyChart (i | og. vi ews. gantt
package).

However, more detailed properties such as column width or column order can be handled
through the API of the tableitself. To do so, you can retrieve areference to the table through
the get Tabl e method, inherited from the base class | | vHi er ar chyChart .

The object returned by this method is an instance of the class| | viTabl e, whichisa
subclass of the standard Swing class JTabl e. Therefore, any customization allowed on a
JTabl e object isalso possibleon | | viTabl e objects.

Similarly, detailed properties of the Gantt sheet, such as the visual aspect of the vertical and
horizontal grids, can be manipulated through the API of the sheet itself. You can retrieve a
reference to the sheet through the get Gant t Sheet method of the Bean, also inherited from
thebaseclass| | vH erarchyChart.

In the next chapter, you will start with two examples and learn more aboult:
0O thetimeAP,

0 thedatamode API,

0 the Gantt Beans.
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Getting Started with the Gantt Module

In this chapter, you will start with two examples and learn more about the time API, the data
model API, the Gantt Beans, and the specific features of the Gantt sheet.

This chapter covers the following topics:
0 Basic Steps for Using the Gantt Chart and Schedule Chart Beans
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Examples

yum papels bunieo g

Time and Duration
The Gantt Data Model
The Gantt Beans

O 0o o O

Basic Steps for Using the Gantt Chart and Schedule Chart Beans

As mentioned in Chapter 1, Introducing the Gantt Module, the Gantt Chart and Schedule
Chart Beans provide two different views of a Gantt data model. The basic steps needed to
incorporate either chart into the code of your application are very similar:

1. Import the necessary Gantt packages.

2. Create a Gantt datamodel object by instantiating the interface | | vGant t Model and fill
it with activities, constraints, resources, and reservations.
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3. Instantiate a Gantt Chart Beanfromthel | vGant t Chart classor a Schedule Chart Bean
fromthel | vSchedul eChart class.

4. Attach the data model to the chart instance.
5. Customize the default settings and appearance of the chart, if necessary.

6. Add the chart instance to the user interface of your application or applet.

Two basic sample Java applications are provided to illustrate these steps. The first example,
Gant t Exanpl e. j ava, demonstrates how to use the activity-oriented Gantt chart while the
second example, Schedul eExanpl e. j ava, demonstrates how to use the resource-oriented
Schedul e chart. Section Examples describes the common steps that are necessary to compile
and run both applications, and provides the sample code. You can use either of these
applications as a starting point for your own work with the Gantt module. In fact, these basic
chart applications are used as the basis for all the other examples supplied with the Gantt
module.

Examples

24

This section describes how to run the two chart examples supplied with the Gantt module
and shows how the source code for the examples implements the six basic steps.

Gantt Chart

The basic stepsfor using the Gantt Chart Bean areillustrated in an example Java application
provided. The source code file of the example is named Gant t Exanpl e. j ava and can be
found in the directory:

<instal |l dir>/denos/gantt/charts

To run the example, ensure that the Ant utility is properly configured. If not, see the
instructions on how to configure Ant for ILOG JViewsin:

<installdir>/htm/installation.htm

Then, you can go to the directory where the exampleisinstalled and type:
ant r ungant t

to run the example as an application.

Most of the code in the Gantt Chart example isto handle the menus and status bar for the
application. The small portion of code necessary to construct and display the chart itself is
outlined here:

inport ilog.views.gantt.*;
inport ilog.views.gantt. nodel.*;
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public class GanttExanpl e extends JAppl et

{
protected Il vGanttChart gantt;

public init(Container container)
{
super . init(container);
/]l Creates the Gantt chart
gantt = new Il vGanttChart();
I/l Creates the Gantt data nodel
Il vGantt Model nodel = createGantt Mdel ();
/] Sets the data nodel of the Gantt chart
gantt. set Gant t Model (nodel );

/1 Add the Gantt chart to the panel
cont ai ner. add(gantt, BorderLayout. CENTER);

}

protected Il vGanttMdel createGanttMdel ()

{
Il vGantt Model nodel = new || vDefaul t Gantt Model ();

popul at eGant t Model ( nodel ) ; w

return nodel ; = ©

®

} =

23

protected voi d popul at eGantt Model (11 vG&ntt Model nodel ) = ‘5)

{ ’g' 5

/* Add activities to the data nodel here */ o ~

} o g
c

5 £

>

/1 Initialize exanpl e when run as an appl et.
public void init()
{

i nit(get ContentPane());

}

public static void main (String[] args)

{
JFrame frame = new JFrame("Gantt Chart Exanple");
Gantt Exanpl e gantt Chart = new Gantt Exanpl e();
ganttChart.init(frame. get Content Pane());

// Exit when the nmain frame is closed.
frame. set Def aul t A oseQper at i on( W ndowConst ant s. Dl SPOSE_ON_CLCSE) ;
frane. addW ndowLi st ener (new W ndowAdapt er ()
{
public void wi ndowd osed( W ndowEvent e)

{
}

Systemexit(0);
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1)

/1 Pack the main frame and make it visible.
frame. pack();
frame. setVisible(true);

}
Step 1 - Importing the Gantt Chart Packages

Inthe Gant t Exanpl e. j ava file, wefirst import the packages that are common to al the
Gantt examples:

i nport shared. *;
i nport shared. data. *;
i nport shared. swi ng. *;

Then we import the Gantt Chart package that we need:

inport ilog.views.gantt.*;

inport ilog.views.gantt.action.*;
inport ilog.views.gantt.nodel.*;
inport ilog.views.gantt.property.*;
inport ilog.views.gantt.sw ng.*;

We also import the various Swing and AWT packages necessary to build the rest of the user
interface of the example:

i nport java.aw.*;

inport java.aw.event.*;

i nport javax.sw ng.*;

Both the Gantt Chart example and the Schedule Chart example (see Schedule Chart on
page 28) derive from a common superclass, Abst r act Exanpl e, that isitself a subclass of
Abst r act Exanpl e. These classes contain the code that is shared between all the Gantt
examples. Because the example iswritten so that it can be run both as an applet or asan
application, Abst r act Exanpl e extends the Swing class JAppl et and Gant t Exanpl e
provides a static mai n method to launch the frame window:

public class GanttExanpl e extends Abstract Gantt Exanpl e
{

publ ic static void main(String[] args)
Gantt Exanpl e ganttChart = new Gantt Exanpl e();
JFrame frane = new Exanpl eFrane(gantt Chart);

frame. set Vi si bl e(true);

}
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Step 2 - Creating the Gantt Data Model

We create and populate the data model in the cr eat eGant t Model method of the
Abst r act Gant t Exanpl e superclass. In this manner, all of the Gantt examples create the
same data model unless they specifically override this method:

Il vGantt Model nodel = createGantt Mdel ();

protected Il vGanttMdel createGanttMdel ()
{
}

Inthecr eat eGant t Model method, we first instantiate the class
I | vDef aul t Gant t Model :

Il vGantt Model nodel = new || vDefaul t Gantt Model ();

This creates an empty in-memory data model. The next step is to popul ate the data model
with scheduling information, which is done in the popul at eGant t Model method. More
information about this task is provided in section The Gantt Data Model on page 32.

Asan introduction, hereis how you might add the first two activities to the data model:

IlvActivity rootActivity = new Il vSinpleActivity(...);
nodel . set Root Acti vity(rootActivity);

IlvActivity childActivity = new Il vSinpleActivity(...);
nodel . addActivity(childActivity, rootActivity);

Step 3 - Creating the Gantt Chart Bean Instance

Next, you create an instance of the Gantt Chart Bean by implementing thecr eat eChart ()
method:
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protected Il vH erarchyChart createChart()
{

return new IlvGanttChart();

}
Step 4 - Binding the Gantt Chart to the Data Model

Binding the Gantt Chart Bean to the data model enables the chart to display the contents of
the data model:

chart. set Gant t Model ( nodel );
Step 5 — Customizing the Chart

The chart is customized in the cust oni zeChart () method. Inthe Gant t Exanpl e. j ava
file, we perform 5 basic customizations:

1. Severd activities are expanded so that all their children areinitially visible. For example:
chart. expandAl | Rows(anActivity);

2. Thewidth of the table columns are increased. For example:
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chart. get Tabl e() . get Col um(" Nare") . set Pref erredW dt h(175) ;

3. Thetimeinterval initially displayed by the chart is set:

chart. set Visibl eTine(abDate) ;
chart.set Visibl eburati on(new Il vDuration(...));

4. Aninstance of WeekendGri d is set as the background vertical grid of the chart:
chart.get Gantt Sheet (). set Vertical Gid(new WekendGid());
5. Animation of zoom-in and zoom-out is enabled:
chart.set Visibl el nterval Ani nati onSt eps(4);

It is easy to perform other customizations of the chart also. For example, you could change
the default height of the displayed rows:

chart . set RowHei ght (25) ;

Or change the font used to label the horizontal time scale:
chart . set Ti neScal eFont (new Font(...));

Step 6 — Adding the Gantt Chart to the User Interface

The Gantt Chart must now be displayed. We add it to the center of the container panel
provided as the argument to thei ni t method, which we have set to have aBor der Layout
attribute:

cont ai ner. add(gantt, BorderLayout. CENTER);

The container panel will bethe cont ent Pane of the JApplet when the exampleisrun asan
applet or it will be the cont ent Pane of the frame when the exampleis run asan
application.

Schedule Chart

The basic steps for using the Schedule Chart Bean are illustrated in another example Java
application. They are almost exactly the same as those for the Gantt Chart Bean, describedin
the Gantt Chart section. The source code of the example is named

Schedul eExanpl e. j ava and can be found in the same directory:

<instal |l dir>/denos/gantt/charts

To run the example, ensure that the Ant utility is properly configured. If not, see the
instructions on how to configure Ant for ILOG JViewsin:

<installdir> htm/installation.htm
Then, go to the directory where the exampleisinstaled and type:
ant runschedul e

to run the example as an application.
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The Schedule Chart example is almost identical to the Gantt Chart example. The main
differenceisthat an| | vSchedul eChart objectiscreated instead of an| | vGant t Chart
object. Here are the key lines of code that are different in the Schedule Chart example:

public cl ass Schedul eExanpl e extends Abstract Exanpl e
{

b-r.ot ected Il vH erarchyChart createChart()
{

return new Il vSchedul eChart();

}
.bﬁblic static void main(String[] args)

Schedul eExanpl e schedul eChart = new Schedul eExanpl e();
JFrame frane = new Exanpl eFrane(schedul eChart);
frame. setVisi bl e(true);

}

Deploying a Gantt Application
The classes for the Gantt module are located in the JAR file:
<installdir>/classes/gantt.jar

The graphic presentations of the Gantt module are based upon the ILOG JViews Graphics
Framework.You will also need to include these classes |ocated in:
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<installdir>/classes/jviews.jar
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The jviewsall.jar File

Thej viewsal | . jar fileissupplied to allow you to easily integrate al the ILOG JViews
Beansinto the palette of your favorite IDE. See the instructions in Chapter “Graphics
Framework JavaBeans’ of the Graphics Framework User’s Manual for more details on
how to do this. It includes:

O all theclassesfromthefilesj vi ews. jar andgantt.j ar,
O all the other ILOG JViews modules.

Time and Duration
Throughout the Gantt module, time is represented by the standard j ava. uti | . Dat e class,

duration by I | vDur ati on, and timeintervalsby I | vTi nel nt er val . Thissection
discusses how to instantiate and use these classes.
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Date

The standard j ava. uti | . Dat e classis capable of representing an instant in time with
millisecond precision, starting from January 1, 1970. Asof JDK 1.1, all methods that can
modify aDat e instance have been deprecated. The Gantt module considers dates to be
immutable and a separatej ava. uti | . Cal endar object must be used to perform date
arithmetic. Some useful arithmetic methods, such asadd and subt r act , are bundled into
the utility classes| | vCal endar Uti | and 11 vTi neUti | . These methods always return a
new Dat e instance instead of modifying the original object.

You can create a Dat e instance using one of the following constructors:

Dat e()

Date(long mllis)

The following methods can be used to compare or perform arithmetic on dates:

Date Il vTinmeUtil.add(Date date, |lvDuration delta)

Date Il vTimeUtil.subtract(Date date, |lvDuration delta)
IlvDuration IlvTinmeUtil.subtract(Date datel, Date date2)

Date IlvCalendarUil.mn(Date a, Date b)

Date IlvCal endar Uil .max(Date a, Date b)

Here is an example of how to create a Dat e that represents 8:00 am on April 4, 2001

Cal endar cal endar = Cal endar . get | nstance();
cal endar.clear();

cal endar . set (2001, Cal endar. APRIL, 4, 8, 0);
Date date = cal endar.getTine();

Note: Note, that an instance of thej ava. uti | . Cal endar classinitializesall itstime
fieldsto the current time. You must explicitly clear those Cal endar fieldsthat you want set
to zero. In the previous example, calling the cl ear method ensures that the second and
millisecond fields of the Cal endar object are set to zero.

[lvDuration

Thel | vDur at i on class creates duration objects that represent alength of time with
millisecond precision. LikeDat e, I | vDur at i on isanimmutable class. Therefore, to create
adifferent duration, you must createanew | | vDur at i on object. Theclass| | vDur ati on
has a single constructor that takes the length of time expressed in milliseconds:

Il vDuration(long mllis)
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Thel | vDur at i on class also has several convenient static constants that represent
commonly used time spans:

I'1 vDur ati on. ONE_SECOND

Il vDurati on. ONE_M NUTE

I I vDur ati on. ONE_HOUR

I I vDur ati on. ONE_DAY

I I vDur ati on. ONE_VEEK

There are also several methods you can use to perform arithmetic on durations:
Dat e add(Date date)

Il vDuration add(!l!vDuration delta)

Il vDuration subtract(IlvDuration delta)
IlvDuration multiply(int nultiplier)

Here is an example of how to create a duration of three weeks:

Il vDuration threeWeks = |l vDuration. ONE_ VEEK. mul ti pl y(3);

[lvTimelnterval

Thel I vTi mel nt er val classcreatestime objectsthat represent an interval of time between
adtart time and an end time. You can create time intervals by using the constructors:

IIvTimelnterval (Date start, Date end)
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IlvTimelnterval (Date start, |lvDuration duration)

Hereisan example of how to create atimeinterval that starts on February 15, 2001 and lasts
for one week:

Cal endar cal endar = Cal endar. get | nstance();
cal endar.clear();
cal endar . set (2001, Cal endar. FEBRUARY, 15);
Date start = cal endar. getTime();
IlvTinmelnterval interval = new Il vTinelnterval (start,
I'l vDur ati on. ONE_VEEK) ;

UnliketheDat e and I | vDur at i on classes, thel | vTi nel nt er val classis mutable. You
can manipulate atime interval using the following methods:

Date getStart ()
void setStart(Date t)
Dat e get End()
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voi d setEnd(Date t)

void setinterval (Date start, Date end)

void setlnterval (Date start, |lvDuration duration)
Il vDuration getDuration()

voi d setDuration(llvDuration duration)

bool ean overlaps(IIvTinelnterval interval)

bool ean contains(Date tine)

The Gantt Data Model
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As explained in section The Data Model Architecture on page 17, the Gantt modul e data
model is designed with complete model-view separation.

This section is divided as follows:
O “Class Overview” discussesthe overall architecture of the Gantt data model.

O “Binding the Gantt Chart Beansto the Data Model” illustrates how to bind the Gantt
Chart Beans to the data model.

0O “Populating the Data Model” explains how to popul ate the data model with scheduling
information.

Class Overview

The scheduling data displayed by the Gantt Chart and Schedule Chart Beans are defined by
the abstract I | vGant t Model interface, which defines the overall datamodel and acts asan
intelligent container for the other four data model entities (see Figure 2.1 on page 18),
namely:

O Activitiesare defined by thel | vActi vi ty interface.

O Resources are defined by the | | vResour ce interface.

O Activity-to-activity constraints are defined by the I | vConst r ai nt interface.

O Assignment of aresourceto an activity isdefined by thel | vReser vat i on interface.
This section shows you how to:

0 Bind aGantt chart or Schedule chart to a data model.

0O Populate the data model with scheduling data.
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Note: All the data model interfaces and provided implementations are independent of the
exact implementation of the other portions of the data model. For example, an

Il vDef aul t Gant t Model object can store your own custom| | vActi vity
implementation aseasily asit would aninstanceof I | vSi npl eAct i vity. Thisallowsyou
to customize only those portions of the data model that are necessary for your particular
application.

Binding the Gantt Chart Beans to the Data Model

Asillustrated in section Examples, use the following method tobind an| | vGant t Chart or
Il vSchedul eChart object to adata model:

voi d set Gantt Model (11 vGantt Model gantt Model)
You can obtain the current data model of the chart by using the method:
Il vGantt Model get Gantt Model ()

Both methods are members of the | | vHi er ar chyChart class, which isthe common
superclass of both charts.

Populating the Data Model

The datamodel can be populated before or after a chart has been bound to it. Initial datawill
be immediately displayed by the chart when it binds to the data model. Data popul ated after
the chart has been bound will cause the chart to update dynamically to reflect the new datain
the datamodel. Because of this, if you have alarge dataset we recommend that you populate
your data model before the chart is bound. Thiswill provide the best performance.
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Activities and Resources

Activities are defined by the | | vAct i vi ty interface and resources by the |l | vResour ce
interface. Both are stored in a hierarchical structure within the data model and are
subinterfaces of the | | vHi er ar chyNode interface. Each activity can have 0, 1, or more
child activities. Similarly, each resource can have 0, 1, or more child resources. An activity
or resource with at least one child is called a parent activity or resource. Conversely, an
activity or resource with no children is called aleaf activity or resource. The hierarchical
trees of activities and resources must start somewhere and we call these the root activity and
root resource. Each activity and resourcein the datamodel isachild of its parent, except for
the roots, which have no parent.
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Thefirst step in populating a data model with activitiesis to establish the root
Il vActi vi ty object:
Il vGantt Model ganttMdel = new Il vDefaul t Gantt Model ();

IlvActivity rootActivity = new Il vSinpleActivity(...);
gant t Model . set Root Activity(rootActivity);

At this point, you can now add more activities to the datamodel using either of the following
Il vGant t Model methods:

voi d addActivity(llvActivity newActivity, IlvActivity parent)
voi d addActivity(llvActivity newActivity, IlvActivity parent, int)

For example, here we add a child activity to the root activity that was created in the data
model:

IlvActivity childActivity = new |l vSi npl eActivity(...);
gant t Model . addActivity(childActivity, rootActivity);

In an identical manner, the first step in populating the data model with resourcesisto
establish theroot | | vResour ce object:

Il vGant t Model ganttMdel = new Il vDefaul t Gantt Model ();

Il vResour ce root Resource = new || vSinpl eResource(...);
gant t Mbdel . set Root Resour ce(root Resour ce) ;

At this point, you can now add more resources to the data model using either of the
following I | vGant t Model methods:

voi d addResour ce(l | vResource newResource, |l vResource parent)
voi d addResour ce(l |l vResource newResource, |l vResource parent, int)
For example, here we add a child resource to the root resource just added to the data model:

Il vResource chil dResource = new |l vSi npl eResource(...);
gant t Mbdel . addResour ce(chi | dResour ce, root Resource);
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By continuing to add activities and resourcesin this manner, you can popul ate the Gantt data
model with your scheduling data. The following | | vGant t Model methods allow you to
mani pul ate the activities and resources within the data model:

Table3.1 IlvGanttModel Methods for Populating a Data Model with Activities and Resources

Activities Resources

addActi vi ty (two signatures) addResour ce (two signatures)
get Root Activity get Root Resour ce
moveActivity nmoveResour ce
renoveActivity (two signatures) r enoveResour ce (two signatures)
set Root Activity set Root Resour ce

The Activity and Resource Factories

The previous section shows how you can populate the data model by explicitly instantiating
concrete implementations of thel | vActi vity and I | vResour ce interfaces. In this case,
the code created instancesof | | vSi npl eActivity andI | vSi npl eResour ce, the default
implementations provided with the Gantt module. However, the Gantt Chart and Schedule
Chart Beans provide a more flexible way to create activities and resources, based on the
factory design pattern.

Thel | vHi erar chyChart class, which isthe superclass of both | | vGant t Chart and
Il vSchedul eChart, contains an activity factory defined by thel | vActi vi t yFact ory
interface. This interface has only one method:
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IlvActivity createActivity(llvTinelnterval interval)

In the Gantt examples, whenever you create a new activity using the mouse, the interactor
asks the chart factory to create the actual 1 | vActi vi ty object by calling this method (see
Manipulating Gantt Data with the Gantt Sheet on page 48 for more information on
interactors). By default, the chart activity factory is an instance of

Il vSi npl eActi vi t yFact ory. However, you can use the following

Il vHi er ar chyChart methods to change this:

Il vActivityFactory getActivityFactory()
voi d setActivityFactory(llvActivityFactory factory)

In this manner, the decision as to what type of activity to createis dissociated from the
interactor, which only determines when the activity should be created based upon mouse
events.

The activity factory can also be used to remove the hard-coded dependency on a specific
Il vActi vi ty implementation from your own code. For example, instead of writing:
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Il vActivity rootActivity = new Il vSinpl eActivity(...);

asin the previous section, you could write the following code:

Il vActivityFactory activityFactory = nyChart.getActivityFactory();
Il vActivity rootActivity = activityFactory.createActivity(...);

Note: Theclass! | vSi npl eActi vi t yFact ory creates each new activity with a default
name and identifier of “ New Activity” . You will probably want to modify these default
attributes before adding the new activity to your data model.

The Gantt Chart examples use this technique to popul ate the data model.

In addition to an activity factory, theclass| | vSchedul eChart aso inherits aresource
factory fromtheclass| | vHi er ar chyChart . Thisfactory is defined by the

Il vResour ceFact ory interface. Like the activity factory, this interface has only one
method:

Il vResource creat eResource()

By default, the chart resource factory is aninstance of 1 | vSi npl eResour ceFact ory.
However, you can usethe following I | vHi er ar chyChart methods to change this:

Il vResour ceFact ory get Resour ceFactory()

voi d set Resour ceFactory(llvResourceFactory factory)

You can use the resource factory to create resource objects for your data model:
Il vResour ceFactory resourceFactory = nyChart.get ResourceFactory();

I | vResour ce root Resource = resourceFactory. createResource();

Note: Thel | vSi npl eResour ceFact or y class creates each new resource with a default
name and identifier of “ New Resource” . You will probably want to modify these default
attributes before adding the new resource to your data model.

Constraints

You can create a constraint between two activities (see Constraints on page 12). A constraint
isdefined by the | | vConst r ai nt interface. It also has atype, defined by the

Il vConstr ai nt Type class whose four static constants define the supported constraint
types:

O IlvConstraint Type. START_START
O IlvConstraint Type. START_END

O IlvConstraint Type. END_START

O IlvConstraint Type. END_END
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Thel | vConst r ai nt Type class has a private constructor, so that no other instances can be
created. Think of this feature as the Java equivalent of a C++ enumerated type. Before you
can add a constraint to the Gantt data model, the two activities involved must aready be
members of the data model. For example:

Il vGantt Model ganttMdel = new Il vDefaul t Gantt Model ();
IlvActivity rootActivity = new Il vSinpleActivity(...);
gant t Model . set Root Activity(rootActivity);
IlvActivity childl = new Il vSinpleActivity(...);
gant t Model . addActivity(childl, rootActivity);
IlvActivity child2 = new Il vSinpleActivity(...);
gant t Model . addActivity(child2 rootActivity);
/1 Create a constraint between childl and chil d2
Il vConstraint constraint =

new | | vSi npl eConstraint(childl, child2, IlvConstraintType. END _START);
gant t Model . addConstrai nt (constraint);

If either of the constrained activitiesis removed from the data model, the constraint will aso
be removed. Thisavoids “loose” constraints and maintains the invariant whereby a
constraint always links two activitiesin the same Gantt data model.

Thefollowing | | vGant t Model methods alow you to manipulate the constraints within the
data mode!:

voi d addConstraint(l1vConstraint newConstraint)
voi d renoveConstraint(llvConstraint constraint)
Iterator constraintlterator()

Iterator constraintlteratorFromActivity(llvActivity fromActivity)
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Iterator constraintlteratorToActivity(llvActivity toActivity)
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The Constraint Factory

Aswith activities and resources, the | | vHi er ar chyChart class aso contains a constraint
factory, defined by the | | vConst r ai nt Fact or y interface. Like activity and resource
factories, this interface has only one method:

Il vConstraint createConstraint(llvActivity from
Il vActivity to,
Il vConstrai nt Type type)

By default, the chart constraint factory is an instance of the
Il vSi npl eConst r ai nt Fact or y class. However, you can use the following methods of
theclass| | vHi er ar chyChart to change this:

Il vConstrai nt Factory get Constrai nt Factory()

voi d set ConstraintFactory(IllvConstraintFactory factory)
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You can use the constraint factory to create constraint objects for your data model:

Il vConstraintFactory constrai ntFactory = nyChart. get Constrai ntFactory();
Il vConstraint constraint =
constraint Fact ory. creat eConstrai nt
(activityl, activity2, |lvConstraintType. END _START);

Reservations

A reservation is created between aresource and an activity. Another way to think of thisis
that the activity has “reserved” the resource for its execution. A reservation is defined by the
Il vReser vat i on interface. Before you can add areservation to the Gantt data model, both
the resource and the activity must already be members of the data model. For example:

Il vGant t Model ganttMdel = new Il vDefaul t Gantt Model ();
IlvActivity rootActivity = new |l vSinmpleActivity(...);

gant t Model . set Root Activity(rootActivity);

IlvActivity childActivity = new |l vSi npl eActivity(...);
gant t Model . addActivity(childActivity, rootActivity);

Il vResour ce root Resource = new || vSi npl eResource(...);

gant t Mbdel . set Root Resour ce(root Resour ce) ;

Il vResource chil dResource = new || vSi npl eResource(...);

gant t Mbdel . addResour ce(chi | dResour ce, root Resource);

/] Create a reservation between childActivity and chil dResource
Il vReservation r = new || vSi npl eReservation(chil dResource, childActivity);
gant t Model . addReservation(r);

If either the activity or theresource is removed from the data model, the reservation will also
be removed. This avoids “loose’ reservations and maintains the invariant whereby a
reservation always links an activity to aresource in the same Gantt data model. The
following I | vGant t Model methods allow you to manipulate the reservations within the
data mode!:

voi d addReservation(l|vReservati on newReservati on)
voi d renmoveReservation(llvReservation reservation)
Iterator reservationlterator()

Iterator reservationlterator(llvActivity activity)
Iterator reservationlterator (|l vResource resource)

Iterator reservationlterator(IllvResource resource,
IlvTimel nterval interval)

The Reservation Factory

Asin The Activity and Resource Factories on page 35 and The Constraint Factory on

page 37, thel | vHi er ar chyChart classalso contains a reservation factory, defined by the
Il vReser vat i onFact ory interface. Aswith the other equivalent interfaces, thisinterface
has only one method:
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Il vReservation createReservation(llvResource resource,
IlvActivity activity)

By default, the chart reservation factory is an instance of the
Il vSi npl eReser vat i onFact ory class.

However, you can use the following methods of the | | vHi er ar chyChart classto change
this:

Il vReservati onFactory get ReservationFactory()

voi d set ReservationFactory(l|vReservati onFactory factory)

You can use the reservation factory to create reservation objects for your data model:

Il vReservationFactory reservationFactory = nyChart. get Reservati onFactory();

Il vReservation reservation =
reservationFactory. creat eReservati on(aResource, anActivity);

The Gantt Beans

This section discusses the Gantt and Schedule Chart Beans that are provided with this
module. Both I | vGant t Chart and I | vSchedul eChart are subclasses of the common
baseclass| | vHi er ar chyChart . Therefore, both chart Beans have a similar architecture
and have many properties and attributes in common.

This section is divided as follows:

0O “Chart Visual Properties’ discusses such properties as color, font, scroll bar, and so on.
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0O “Expanding, Collapsing, and Hiding/Showing Rows’ describes the properties of the
hierarchical structure of activities or resources.

0 “Scrolling in the Gantt Sheet” describesthe API for horizontal and vertical scrolling in
the Gantt sheet.

Chart Visual Properties

The Gantt and Schedule Chart Beans have many properties that control their visual
appearance. For example, to change the font used in the column headers of the table, you can
use:

nyChart . set Tabl eHeader Font (new Font(...));

Or, if you want to change the foreground color of the horizontal time scale to blue you can
use:

nyChart. set Ti meScal eFor egr ound( Col or. bl ue) ;
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Hereisalist of thel | vHi er ar chyChart methods that control the visual properties of the

charts:

Table 3.2 Methods for Control of Chart Visual Properties

Property

Methods

Background color

Col or get Tabl eBackgr ound()

voi d set Tabl eBackgr ound( Col or col or)

Col or get Tabl eHeader Backgr ound()

voi d set Tabl eHeader Backgr ound( Col or col or)
Col or get Gantt Sheet Backgr ound()

voi d set Gantt Sheet Backgr ound( Col or col or)
Col or get Ti meScal eBackgr ound()

voi d set Ti meScal eBackgr ound( Col or col or)

Fonts

Font get Tabl eFont ()

voi d set Tabl eFont (Font font)

Font get Tabl eHeader Font ()

voi d set Tabl eHeader Font (Font font)
Font get Ti neScal eFont ()

voi d set Ti meScal eFont (Font font)

Foreground color

Col or get Tabl eFor egr ound()

voi d set Tabl eFor egr ound( Col or col or)

Col or get Tabl eHeader For egr ound()

voi d set Tabl eHeader For egr ound( Col or col or)
Col or get Ti neScal eFor egr ound()

voi d set Ti meScal eFor egr ound( Col or col or)

Grid Col or get Tabl eG i dCol or ()

voi d set Tabl eGi dCol or (Col or col or)
Row height i nt get RowHei ght ()

voi d set RowHei ght (i nt rowHei ght)
Divider int getDividerLocation()

voi d setDividerLocation(int |ocation)

int getDividerSize()

voi d setDividerSi ze(int size)

bool ean i sDi vi der OpaquelMbove()

voi d set Di vi der OpaquehMove( bool ean opaquehMve)

Expanding, Collapsing, and Hiding/Showing Rows

Thell vGantt Chart classdisplaysthe hierarchical structure of activities such that each
row represents one activity. Similarly, thel | vSchedul eChart classdisplaysthe
hierarchical tree of resources so that each row represents aresource. In both charts, rows are
numbered from O starting with the root activity or resource. Row numbering ignores vertical
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scrolling and is not affected by the current vertical scrolling position of the chart. For the rest
of this discussion, we will refer to the activitiesinan | | vGant t Char t and to the resources
inan 1 vSchedul eChart asdata nodes. Thiswill allow usto talk about the common
behavior of both charts in a concise manner. We also define the following terms related to
the visibility of data nodes and the rows they are displayed on:

0O An expanded datanode is one that is visible and showsiits children, making them visible
also.

O A collapsed data node is one that hidesits children. A collapsed node may or may not be
visible, depending on whether its parent node itself is expanded or not. If a data node has
no children, its expanded or collapsed statusis undefined.

O A visible datanodeisa child of an expanded parent. It is represented by arow, but the
user will see that row only if the display areaislarge enough.

0O A displayed data node is one that is both visible—that is, its parent node is expanded—
and currently within the display area, where it can be seen.

I Note: Scrolling through a window changes the display status of a row, not its visibility
status.

w
. . . . . . . . —

0O A hidden datanode is the opposite of visible. It isachild of acollapsed parent and isnot = Q

@

=

represented by a row. o=

2 «a

>

= @

[E3 Gantt Chart Example [ Tolx] = g

Edit Field Dates Grids Row LookAndFeel 8_ ('3

5 o

EREX [Ee=[e[e] QIRAQ S <

Namme Start B L] faandd =

Wia1 [waz
Collapsed data node.  |project Summary Sep 18, 2000 |May 1, 2001
(Its child activities are ~ [ Gather Requirements Sep 18, 2000 |Oct 4, 2000
hidden ) @ Marketing Specification Oct3, 2000  |Octd, 2000
' @= Proof of Concept Oct10, 2000 |Mow 14, 2000
Expanded Design and Development  [Mov 14, 2000 |May 1, 2001
data node Phase | Development |Nov 14, 2000 |Jan 2, 2001
Fhase |l DevelopmentlJan 2, 2001 |Feb &, 2001 |
E o] [ IE DI

The first two child activities of this expanded data node are both visible —
and displayed. You can tell from the scroll bar that the data node has more
visible child activities that are not displayed.

Figure3.1 Expanded/Collapsed and Visible/Display Satuses
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You canusethel | vHi er ar chyChart methods listed in Table 3.3 to access and control the
expand, collapse, and visibility status of the rowsin a chart.

I Reminder: | | vH er ar chyNode isthe abstract superclass of both activities and resources.

The actual value used by the API will be an activity for an | | vGant t Chart and aresource
foran|| vSchedul eChart.

Table 3.3 Methods to Control the Collapse, Expand, and Visibility Satus

Property Methods

Il vHi er archyNode get Root Row()

Expand/ bool ean i sRowExpanded( |1 vH erar chyNode row)
Collapse voi d expandRow( I | vH er archyNode row)

voi d expandAl | Rows()

voi d expandAl | Rows( Il vHi erarchyNode row)
voi d col | apseRow( | | vHi er ar chyNode row)

Visibility i nt get Vi si bl eRowCount ()

i nt getVisibl eRow ndex( 11 vHi erarchyNode row)

Il vHi erarchyNode get Vi si bl eRow(i nt row ndex)

bool ean i sRowVi si bl e(I | vH erarchyNode row)

Iterator visibleRowslterator (Il vHi erarchyNode root Row)
voi d nmakeRowVi si bl e( 11 vHi erar chyNode row)

Rect angl e get Vi si bl eRowBounds(i nt row)

Rect angl e get Vi si bl eRowBounds( || vHi er ar chyNode row)

i nt getVisibl eRow ndexAt Posi tion(int position)

Il vHi er archyNode get Vi si bl eRowAt Posi tion(int position)

Displayed |i nt get Di spl ayedRow ndexAt Posi tion(int position)
Il vHi erarchyNode get Di spl ayedRowAt Posi tion(int position)
voi d makeRowDi spl ayed( || vHi erarchyNode row)

Scrolling in the Gantt Sheet

Horizontal Scrolling

Thetime interval displayed by the Gantt sheet and the time scale above it can be modified
by using the following methods:

Dat e get Vi si bl eTi me()
voi d setVisibleTime(Date tine)
Il vDuration getVisi bl eDuration()

voi d set Vi si bl eDuration(llvDuration duration)
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Il vTi mel nterval getVisiblelnterval ()

voi d setVisiblelnterval (Date tinme, |lvDuration duration)
Dat e get M nVi si bl eTi me()

void setM nVisibl eTi me(Date nin)

Dat e get MaxVi si bl eTi ne()

voi d set MaxVi si bl eTi me( Dat e nmax)

For example, you can scroll a chart horizontally to the beginning of an activity:
IlvActivity activity = ...

IlvTime startTine = activity.getStartTime();
nyChart. set Vi si bl eTi ne(startTime);

In the Gantt and Schedule charts, a horizontal scroll bar is displayed below the Gantt sheet.
By default, the scroll bar isvisible. You can change this by using the following methods of
theclass! | vHi erarchyChart:

bool ean i sHori zontal Scrol | Bar Vi si bl e()
voi d setHorizontal Scrol | Bar Vi si bl e(bool ean vi si bl e)
The horizontal scroll bar has two operating modes:

O Inthe default unbounded mode, there is no upper or lower limit to the scrolling. Thisis
indicated by the get M nVi si bl eTi me and get MaxVi si bl eTi me methods returning
nul | . The user can use the scroll bar to move forward or backwards in time without
limit. However, the scroll bar slider remains in the center of the scroll bar and retains a
fixed size.
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0 Bounded mode is enabled when the methods set M nVi si bl eTi me and
set MaxVi si bl eTi ne have been called with non-null values. In this mode, the scroll
bar islimited to the specified timeinterval and the slider size and position is proportional
to the displayed time span.

Vertical Scrolling

Vertical scrolling of the Gantt and Schedule charts can be performed using the vertical scroll
bar on the right side of the Gantt sheet. By default, this scroll bar isvisible only wheniit is
needed. You can use the following methods to change this behavior:

int getVertical Scroll BarPolicy()
voi d setVertical Scrol | BarPolicy(int policy)

Theclass| | vHi erar chyChart has three static constants that define the supported scroll
bar palicies:

O 11 vHi erarchyChart . VERTI CAL_SCROLLBAR AS_NEEDED
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O Il vH erarchyChart. VERTI CAL_SCROLLBAR_NEVER

O Il vH erarchyChart. VERTI CAL_SCROLLBAR_ALWAYS

For example, if you want the vertical scroll bar to be always visible, you can write:
nyChart. set Vertical Scrol | Bar Pol i cy(mnmyChart . VERTI CAL_SCROLLBAR_ALWAYS) ;
You can use the following methods to scroll the chart vertically:

i nt get MaxVertical Position()

int getVertical Position()

voi d setVertical Position(int position)

int getVertical Extent()

Displaying Gantt Data in the Gantt Sheet

44

The Gantt sheet istheright part of a Gantt Chart or Schedule Chart Bean and as such, itisan
important graphic component. It is designed both for the graphical display of the Gantt data
in aGantt model and as an interactive interface that allows end usersto manipul ate the Gantt
data by means of interactors implemented for this purpose.

This section is divided as follows:

O Gantt Sheet Architecture illustrates the architecture of the Gantt sheet and introduces
some important concepts related to the Gantt sheet. The main purpose of this subsection
isto outline how the Gantt data appears in a Gantt sheet.

0O Describing the Gantt Sheet illustrates several predefined interactors designed for the
Gantt sheet. This subsection shows end users how to manipulate Gantt data displayed in
a Gantt sheet.

O Activity Layouts describes the four layouts you can choose from to handle the way
activity graphics are arranged in the Gantt rows of a Schedule chart.

Gantt Sheet Architecture

Theright part of a Gantt chart or Schedule chart is a graphic component called the Gantt
sheet, which isan instance of theclass| | vGant t Sheet . The Gantt sheet isillustrated in
sections Activity Gantt Sheet on page 45 and Resource Gantt Sheet on page 46.

The Gantt sheet is a user interface component designed for two main purposes:
O to display the data of a given Gantt model graphically, namely:

. activitiesand constraintsin a Gantt chart, or
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. reservationsin a Schedule chart.

O to let end usersinteract with the current instance of the | | vGant t Model interface by
means of a number of interactors developed for this purpose.

Gantt Rows

A Gantt sheet consists of several rows, which are instances of the | | vGant t Row class.
Rows have the following properties:

0O They can be enumerated by a call to one of the methods get Gant t RowCount or
gantt Rowl t er at or of thel | vGantt Sheet class.

0O They can be visible or hidden. When some rows are hidden, you can use the methods
get Vi si bl eGant t RowCount and get Vi si bl eGant t RowAt to enumerate the visible
ones.

0O A Gantt row contains one or more activity graphics to represent activities.

Activity Graphics

Activity graphics are instances of theclass| | vAct i vi t yG aphi c. They are designed to
represent the associated activity, which can be accessed by calling the method

get Acti vi ty. Anactivity graphic isdrawn astheresult of acall to an activity renderer (see
section Activity Renderers). The activity renderer defined for an activity graphic can be
accessed or changed by the get Acti vi t yRender er and set Acti vi t yRender er
methods of the | | vActi vi t yG aphi c class. (See Figure 3.2).

Activity Renderers

Activity renderers are objects that implement the | | vAct i vi t yRender er interfaceto
render activities. These objects work in association with thel | vAct i vi t yG aphi ¢ class;
when an activity graphic needsto be drawn, the dr aw method of the

Il vActi vi t yRender er interfaceiscalled.
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Describing the Gantt Sheet

The data of agiven Gantt model is rendered differently depending on whether the Gantt
sheet isin a Gantt chart or in a Schedule chart.
Activity Gantt Sheet

In aGantt chart, a Gantt row is configured to display only one activity. In other words, there
cannot be more than one activity graphic in a Gantt row and the activity graphic cannot be
moved to another row.

In aGantt chart, the Gantt sheet is also configured to show constraints (instances of the
interface | | vConst rai nt) by default. See Constraints on page 12 for details.
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In a Gantt data model, two activities can be linked by a constraint. In the Gantt sheet,
constraints are represented by instances of the class | | vConst r ai nt Gr aphi c.

For agiven constraint graphic, the associated | | vConst r ai nt object can be obtained by
calling the method get Const r ai nt . If one or both of the two activity graphics are not
visible, the constraint graphic will not be visible either.

Oct 2000
Wid ] W42 Wid 3
v

I 1 vGant t Row object

[F 4

Il vConst rai nt G aphi c object

Il vActi vityG aphi ¢ objects
(child activity and parent activity)

Figure3.2 Gantt Sheet in a Gantt Chart

Resource Gantt Sheet

In a Schedule chart, the Gantt sheet shows how each resource listed on the left has been
scheduled. In other words, the Gantt rows in a Schedule chart display resource reservations.
Because a resource can be reserved for more than one activity on a given time span, there
can be more than one reservation on one row.

Sep 2000 Oct 2000
W40 Wid W42 W43

> Talkto customers <>
Contact customers
L0l Contact customers

Compile cUstomer  yirite up requirements | Second Draft Specification

Compile customer list __Fsecond Draft Speciﬂcatilon
f:f:l

I | vGant t Row objects

I | vReservati onG aphi ¢ objects

] [E

Figure3.3 Gantt Sheet in a Schedule Chart

Reservation graphics are instances of the class | | vReser vat i onGr aphi c. They are
designed to render the reservation of resources, which are instances of the interface

Il vReservation. Theclass| | vReser vat i onG aphi ¢ isasubclass of the class

Il vActi vi t yGraphi c. For agiven reservation graphic, the associated | | vReser vat i on
object can be accessed by calling the method get Reser vat i on.
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In the general case, one activity may reserve several resources and appear as severa
reservation graphicsin the Schedule Chart. For this reason, constraints between activities are
not displayed by default in the Schedule Chart. If each activity reserves at most 1 resource,
constraint links can be displayed in the Schedule Chart by calling the

set Di spl ayi ngConst r ai nt s method.

Activity Layouts

Asexplained in section Resource Gantt Sheet on page 46, a Gantt row in a Schedule chart is
configured to render one or more resource reservations corresponding to one or more
activities. If the default layout is enabled and the same resource is reserved for more than
one activity, the multiple reservation graphics may overlap on the corresponding row. To
avoid this and ensure a neat arrangement of the reservation graphics, you can choose among
three other layout algorithms. The following layouts are presented:

0O SmpleLayout
O Pretty Layout

O Tile Layout

O Cascade Layout

Simple Layout

All activity graphics on a given Gantt row have the samey position. They are al aigned on
the top of the Gantt row and have the same height. The layout does not change the stacking
order of the activity graphics (z axis).
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Pretty Layout

Figure 3.4 shows the result of the Pretty layout option (see the fourth row, for example). The
overlapping reservation graphics are arranged with a dight vertical offset. Also, the
reservation graphics are stacked so that the higher one (the one that has the greater y
position) is displayed behind the lower one and both reservation graphics are visible.

- e AN Slightly offset
First Draft Specification reservation

Carnnrd Miraft Qroeificatipn graphics

First Draft Specification

Figure3.4 Reservation Graphicsin Pretty Layout
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Cascade Layout

The Cascade layout is similar to the Pretty layout except that it does not change the stacking
order (z axis) of the activity graphics.

Tile Layout

Figure 3.5 shows activity graphicsin Tile layout. Compare the fourth row with the onein
Figure 3.4. The concurrent reservation graphics are placed at different y positions. The
height of each reservation graphic is calculated so that it does not overlap.

| .
T aacand kAt Snacticatine | Tiled
First Liratt Snacitfiratinm | reserv_atlon
Second Draft Soecification | graphics
First Draft Snecification

o

Figure3.5 Reservation Graphicsin Tile Layout

Manipulating Gantt Data with the Gantt Sheet
Several predefined interactors are implemented in the Gantt sheet for the following
purposes:
0 Selecting Graphics

Moving Activity and Reservation Graphics

Duplicating Reservation Graphics

Resizing Activity and Reservation Graphics

Interacting with the Gantt Sheet Using the Mouse

o o o o

Selecting Activities and Constraints

Before you can manipulate a graphic object, you need to select it. Figure 3.6 shows a
selected activity graphic and a selected constraint graphic.
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q MWitite up requirernents ;J

First Draft Specification
Second Draft Specification

Figure3.6 Selected Activity Graphic and Constraint Graphic

v Selection handles

Installing the Selection Interactor

A predefined interactor, | | vGant t Sel ect | nt er act or , handles the graphic selection. To
install thisinteractor, call the pushl nt er act or method of the Gantt sheet. When a new
Gantt sheet is created the selection interactor is already pre-installed, so the end user does
not need to install it “manually”.

Selecting Graphics
Once the selection interactor isinstalled in the Gantt sheet, there are three ways to select
activity, reservation, or constraint graphics.

O To select asingle graphic object, click it with the left mouse button. Any other
previously selected object will be desel ected.

O To select several graphic objects, you can also drag a selection rectangle around them
using the left mouse button. Be careful not to click agraphic when you start dragging the
rectangle. All the graphic objects inside the rectangle will be selected.
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0 To extend the selection when one object is already selected (multiple selection), Shift-
click the next object you want to select. Aslong as you hold down the Shift key, each
click on a graphic switchesit between selected and desel ected.

To access selected graphics, call the method get Sel ect edG aphi cs of the class
Il vHi erarchyChart.

Moving Activity and Reservation Graphics

You can selected activity graphics or reservation graphics by dragging the mouse.

Activity Graphic Move Interactor

When you begin dragging a selected graphic, the Gantt selection interactor calls the method
get MoveSel ecti onl nteract or of theclass| | vGant t Sel ect I nt er act or to createa
move interactor as an instance of theclass| | vAct i vi t yGraphi cMovel nteract or. The
new move interactor is then attached to the Gantt sheet and becomes active. Notice that the
shape of the move cursor changes.
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The move interactor will be detached from the Gantt sheet when you release the mouse
button.

I Note: Constraint graphics cannot be moved in any direction.
Moving Activity Graphics

In aGantt chart, activity graphics can only be moved horizontally. This means that you
cannot move an activity graphic from one row to another.

ré Wiitite up reguirementsé—b ;J

First Draft Specification

Figure3.7 Moving a Selected Activity Graphic
Moving Reservation Graphics
In a Schedule chart, reservation graphics can be moved horizontally or verticaly.

0O Moving areservation graphic horizontally changes the start time and end time of the
associated activity.

0O Moving areservation graphic vertically—that is, from one row to another—means
dissociating the selected reservation from its current resource and assigning it to anew
resource.

Duplicating Reservation Graphics

In a Schedule chart, you can duplicate reservation graphics. To do so, press the Ctrl key and
drag the selected reservation graphic. The mouse cursor turns into a hand and a copy of the
selected reservation graphic is created when you rel ease the mouse button.

Fragqpre Do
O  Prepsre Demo O

Figure3.8 Duplicating a Reservation Graphic
To abort duplication while you are dragging the mouse, press the Escape key.
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Resizing Activity and Reservation Graphics

A selected activity or reservation graphic is marked by two handles. You can resize a
selected graphic by dragging any of the handles to the left or to the right to make the bar
longer or shorter. In doing so, you change the start time and/or end time of the associated
activity.

O Wirite up reguirements =4

Figure3.9 Resizing a Selected Activity Graphic

Interacting with the Gantt Sheet Using the Mouse

Creating Activities and Reservations

In a Schedule chart, you can also create activity and reservation graphics using the mouse.

To do so, you must install the appropriate interactor to the Gantt sheet:

1. Create aninstanceof theclass| | vivakeActi vityl nteractor.

2. Attach thisinteractor to the Gantt sheet by calling the pushli nt er act or method of the
Gantt sheet.

Once the interactor isinstalled, you can create an activity or areservation by drawing a
rectanglein the Gantt sheet. The interactor first createsanew instanceof | | vActi vity and
then assignsthe new activity to the resource where you clicked by creating anew instance of
Il vReservati on.

To create the new activity or reservation, the interactor uses the activity factory or the
reservation factory registered with the Gantt sheet. Seethe methodsget Act i vi t yFact ory
and the get Reser vat i onFact ory of thel | vGant t Sheet class.

Creating Constraints

In a Gantt chart, you can create constraints using the mouse. To do so, you must install the
appropriate interactor to the Gantt sheet:

1. Create aninstance of theclass| | vivakeConst rai nt | nt er act or.

2. Attach the interactor to the Gantt sheet by calling the pushl nt er act or method of the
Gantt sheet.
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Once the interactor isinstalled, you can useit to create | | vConst r ai nt objects.
3. Click the source activity graphic (also called From activity).

Click the left end or right end depending on whether you want to constrain the start time
or the end time of the source activity. When you move the mouse, a*“ghost” line follows
the pointer.

4. Click thetarget activity graphic (also called To activity).

Click the left end or right end depending on whether you want to link the source activity
to the start time or the end time of the target activity. As soon as you release the mouse
button, the arrowed polyline link representing the constraint appears between the two
activities.
To create constraints, the interactor uses the constraint factory registered with the Gantt
sheet. Seethe get Const r ai nt Fact or y method of the class Gantt sheet.
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Advanced Features

This chapter leads you through several overviews and tutorials on how to do advanced
customizations of the Gantt module. The following topics are covered:

0O The Custom Gantt Example

O Customizing the Gantt Data Model
O Customized Activity Rendering

O Customized Table Columns

You can see a demonstration of advanced activity rendering using the Java2D API by
examining the Java2D example located in:

<instal | di r>/denos/gantt/java2d

The Java2D example is not covered in this manual.

The Custom Gantt Example

The Custom Gantt Chart example is supplied with the Gantt module to illustrate several
advanced customization techniques that can be applied to the charts. The

Cust onfGant t Exanpl e. j ava example application extends the Gant t Exanpl e. j ava
example, previously discussed in section Gantt Chart on page 24. This application file
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simplifies the source code so that it only contains the customizations that override the
default behavior of the Gantt chart. This section is divided asfollows:

O Running the Custom Gantt Example shows you how to run the Custom Gantt example.

0 Customization Overview gives a brief overview of the customized portions of the chart,
which are discussed in more detail in subsequent sections.

Running the Custom Gantt Example

The source code file of the Custom Gantt example application is named
Cust onfGant t Exanpl e. j ava and can be found in the directory:

<i nstal | di r>/ denos/ gantt/cust onDat a

To run the example, ensure that the Ant utility is properly configured. If not, see the
instructions on how to configure Ant for ILOG JViewsin:

<installdir>/ htm/installation.htm
Then, go to the directory where the exampleisinstaled and type:
ant run

to run the example as an application.

Customization Overview

When the Custom Gantt example launches, the application looks like this:
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Figure4.1 The Custom Gantt Chart Example Application

This exampleillustrates several techniques that you can use to customize the Gantt and
Schedule charts for your own application needs. The following customizations are discussed
in subsequent sections:

O A numerical priority property has been added to each activity in the Gantt data model.
See Customizing the Gantt Data Model on page 56.

O Each leaf activity isrendered with a customized graphic, which represents the activity
priority as a horizontal yellow bar. See Customized Activity Rendering on page 62.

0 Each parent activity is displayed in the tree column with a custom icon that depends on
whether the activity is expanded or collapsed. See Customized Table Columns on

page 66.
0O A column has been added to the table to display the priority level of each activity.
Column rendering has been customized so that priority levels are displayed in different

colors depending on their value. A slider has been substituted for the default text field
mechanism for editing the priority values. See Customized Table Columns on page 66.
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Customizing the Gantt Data Model

56

This section takes you through a tutorial on how a priority property was added to each
activity in the Custom Gantt Chart example (see the figure in Customization Overview on
page 54). You can later apply the concepts set out hereafter to add your own properties to
activities, resources, constraints, or reservations.

Note: Although thistutorial illustrates how to extend thel | vSi npl eActi vi ty classin
order to add a custom property, you may find that the | | vGener al Acti vity class
provides all the functionality that you need.

The CustomActivity Class

We start by extending the class | | vSi npl eAct i vi ty. Thisgives us amemory-based
activity implementation to which we can add additional properties. Our activity
implementation is located in thefile:

<instal |l dir>/denos/gantt/custonData/ CustomActivity.java
First, we import the core Gantt package:
inport ilog.views.gantt.*;

so that we can referencetheclasses | | vSi npl eActivity, || vTi mel nterval , and soon.
We also duplicate all of thel | vSi npl eAct i vi t y constructors. At this point,
Cust omAct i vi t y does not provide any additional functionality and its skeleton looks like
this.
inport ilog.views.gantt.*;
public class CustomActivity extends |1vSinpleActivity {

public CustomActivity (String id, String nane, IlvTinelnterval interval) {

super (id, nane, interval);

public CustomActivity (String id, String nane, Date start, Date end) {
super (id, nane, start, end);

public CustomActivity (String id, String nane, Date start,
Il vDuration duration) {
super (id, nanme, start, duration);
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We now add the priority as a private integer property to the class and provide public
accessors and modifiers:

private int priority = 5;

public int getPriority () {
return priority;

}

public void setPriority (int priority) {
this.priority = priority;
}

We have al so decided that valid priority values must be within the range from 1 to 10.
As a consequence:

0O We create two constants that define the minimum and maximum allowed priority values,
and

public static final int HHGEST_PRIORITY = 1,
public static final int LOMEST_PRORTY = 10;

0 Wemodify theset Pri ori ty method accordingly:

public void setPriority (int priority) {
int newPriority =
Mat h. m n(LOAEST_PRI ORI TY, Mat h. max(H GHEST_PRI ORI TY, priority));
this.priority = newPriority;
}

Note: Another way of constraining the priority values would be to throw an
I'11 egal Argumrent Except i on when the user attemptsto set an invalid priority value, but
trimming the value to fit within the allowed limits suits the needs of the example better.

Adding Property Events

We have now added a priority property to the Cust omAct i vi ty class, but thereiscurrently
no way for the Gantt chart display mechanism to know when the priority of an activity has
changed so that the display can be updated. Thisis done by creating an event class that
Cust omAct i vi t y will fire whenever its priority ismodified. Our Pri ori t yEvent classis
implemented in the file:

<instal | di r>/ denos/ gantt/custonmData/PriorityEvent.java

ThePriorityEvent classextendstheActi vityPropertyEvent class, whichisthe
superclass of all property events fired by activity implementations. As you can guess, the
following superclasses should be used when creating your own property events:
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Acti vi t yPropertyEvent to extend activity events;
Resour cePr opert yEvent to extend resource events,

Constrai nt Propert yEvent to extend constraint events;

o o o o

Reser vati onPropertyEvent to extend reservation events.

TheActivityPropertyEvent classisdesigned to notify interested listeners of a change
inan Qbj ect -type property value. However, the priority property we have created isa
primitivei nt type. Therefore, wedesignour Pri ori t yEvent extensionto convert thei nt
priority value back and forth to an | nt eger for storage within the event:

public class PriorityEvent extends ActivityPropertyEvent {

public PriorityEvent(CustomActivity activity,
int oldPriority,
int newPriority,
bool ean about ToChangeEvent) {
super (activity,

new I nteger (ol dPriority),

new | nt eger (newPriority),

about ToChangeEvent) ;

}

public int getQdPriority() {
return ((Integer)getd dVal ue()).intValue();

public int getNewPriority() {
return ((Integer)get Newval ue()).intValue();

public void setNewPriority(int priority) {
set Newval ue(new I nteger(priority));

}
}

Next, we need to modify theset Pri ori t y method of the Cust omAct i vi ty classso that it
will fireaPri orit yEvent toall interested listeners whenever the priority valueis changed.
The first thing to remember is that listeners do not register to receive events directly from
eachinstanceof | | vActi vi ty. Rather, listenersregister with the Gantt data model by using
theaddActi vi t yLi st ener method. The same is true for resources, constraints, and
reservations.
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The following methods of the class | | vGant t Mbdel can be used to register and unregister
listeners for various data model events:

Table4.1 Methods for Registering or Unregistering Listeners

Listeners

Methods

Activity hierarchy

voi d addActi vityHi erarchyLi stener (ActivityH erarchylLi stener
aLi st ener)

voi d renoveActivityH erarchylLi stener(ActivityH erarchylLi stener
aLi stener)

Activities

voi d addActi vityLi stener (ActivityListener aListener)
voi d renmoveActivityLi stener(ActivityListener aListener)

Resource hierarchy

voi d addResour ceHi er archyLi st ener (Resour ceHi er ar chyLi st ener
aLi stener)

voi d renoveResour ceHi erarchyli st ener (Resour ceHi erar chyLi st ener
aLi st ener)

Resources

voi d addResour ceLi st ener (Resour ceLi st ener aLi st ener)
voi d renoveResour celLi st ener (Resour celLi st ener aLi st ener)

Constraints

voi d addConstrai nt Li st ener (Constrai ntLi stener aLi stener)
voi d renmoveConstraintLi stener(ConstraintListener aListener)

Reservations

voi d addReservati onLi st ener (Reservati onLi st ener aLi stener)
voi d renoveReservati onLi st ener Reservati onLi st ener aLi st ener)

Theclass Cust omAct i vi ty inheritsthefi r eEvent method from the class

Il vAbstract Acti vi ty. Thismethod routes an event from the activity to the data model,
and then to all registered listeners. Each abstract implementation of the four data model
entitieshasasimilar f i r eEvent method that subclasses can use to route events properly to
interested listeners. The methods are:

Il vAbstract Activity.fireEvent (ActivityEvent e)
Il vAbst ract Resour ce. fireEvent (Resour ceEvent e)
Il vAbstract Constraint.fireEvent (Constrai nt Event e)

Il vAbstract Reservation. fireEvent (Reservati onEvent e)
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Hereisour new set Pri ori t y method, which now firesaPri ori t yEvent oncethe
priority value of the activity has been modified:

public void setPriority (int priority) {
int newPriority =
Mat h. mi n(LONEST_PRI ORI TY, Math. max(H GHEST_PRIORITY, priority));
// Don't fire any events unless the priority value actually changes.
if (this.priority == newPriority)
return;
/1 Save the old priority value for constructing the changed event
int prevPriority = this.priority;
/'l Set the new priority val ue
this.priority = newPriority;
/Il Create the priority changed event and fire it.
PriorityEvent changedEvent =
new PriorityEvent(this, prevPriority, newPriority, false);
fireEvent (changedEvent);

}

Notice that the last argument to the Pri ori t yEvent constructor isf al se. This createsan
event to signal that the priority value has been changed, whereasiif that last argument were
settot r ue, thiswould signal an about-to-change event. This type of event is discussed in
the next section.

About-to-Change Events

For many data model properties, including the priority property of our Cust omActi vi ty
class, it is desirable to notify interested listeners just before a property valueis about to be
notified. This gives listeners an opportunity to constrain the proposed new value of the
property or to veto the property change completely. We call this an about-to-change event.
To create such an event, set the last argument to the event constructor tot r ue.
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Hereisthefinal version of our set Pri ori t y method with the addition of firing a priority
about-to-change event:

public void setPriority (int priority) {
int newPriority =
Mat h. mi n(LONEST_PRI ORI TY, Math. max(H GHEST_PRIORITY, priority));
// Don’t fire any events unless the priority value is nodified.
if (this.priority == newPriority)
return;
/Il Create the priority about-to-change event and fire it.
PriorityEvent about ToChangeEvent =
new PriorityEvent(this, this.priority, newPriority, true);
fireEvent (about ToChangeEvent);
I/ Check if a listener vetoed the property nodification
i f (about ToChangeEvent . i sVetoed())
return;
// Save the old priority value for constructing the changed event
int prevPriority = this.priority;
/1 Use the potentially constrained value fromthe
/] about-to-change event to set the new priority
this.priority = about ToChangeEvent.get NewPriority();
/Il Create the priority changed event and fire it.
PriorityEvent changedEvent =
new PriorityEvent(this, prevPriority, newPriority, false);
fireEvent (changedEvent);

Creating CustomActivity Instances

Now that the Cust omAct i vi t y classisfully developed, we need to have the example
application create instances of this class rather than instances of the default

Il vSi npl eActi vi ty class. Thisisdone by creatingan | | vActi vi t yFactory
implementation that instantiates Cust omAct i vi t y objects, and then by telling the chart to
use this factory instead of the default.

We have designed the activity factory to be anested class of Cust omActi vi ty called
Cust omAct i vi ty. Fact ory. Thefactory has asingle method, cr eat eAct i vi ty, which
creates an instance of Cust omAct i vi ty upon request by the application. Here is the code:

public class CustomActivity extends IlvSinpleActivity {
public static class Factory inplements |lvActivityFactory {

public Il vActivity createActivity (IlvTinelnterval interval) {
return new CustomActivity("CA", "Custom Activity", interval);
}

}
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We then tell the Custom Gantt Chart example to use our new factory by overriding its
popul at eGant t Model method:

protected voi d popul at eGantt Model (11 vGantt Mdel nodel) {
/1 Change the default activity factory
gantt.setActivityFactory(new CustomActivity. Factory());

// Call super to create data nodel entities fromthe current factories
super . popul at eGant t Model (nodel ) ;
}

Customized Activity Rendering

62

The Custom Gantt Chart example represents the Cust omAct i vi ty instancesin our data
model with customized rendering. We can summarize the rendering as follows:

O Parent activities are rendered in the default manner, by alight blue bar and dark blue end
markers. The renderer isan instance of theclass| | vActi vi t ySummary.

O Leaf activities are rendered as a composite of the default I | vAct i vi t yBar, which
displays the name of the activity, with athin yellow activity bar whose length is
proportional to the priority level of the activity (see the figure in Customization
Overview on page 54 and Figure 4.2). We usethe | | vAct i vi t yConposi t eRender er
class to create a renderer that groups the two simpler renderers into one.

Compile customer list

—

[1 Contact customers [
==

Figure4.2 Rendering of CustomActivity Instances

In addition to customizing the activities, we must create both a customized renderer for the
leaf activities and an activity renderer factory that will create the correct renderer upon
reguest. We then tell the Custom Gantt Chart example to use the new activity renderer
factory by calling itsset Act i vi t yRender er Fact or y method. The rest of this sectionis
divided as follows:

O The Custom Activity Renderer Factory discusses the renderer factory and theway itis
attached to the chart.

0 The Custom Activity Renderer Class discusses the customized activity renderer that the
factory creates for the charted leaf activities.
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The Custom Activity Renderer Factory

The factory that creates activity renderers for the Custom Gantt Chart exampleis an inner
classof Cust ontGant t Exanpl e called Cust omAct i vi t yRender er Fact ory. Thisclassis
an extension of the | | vDef aul t Acti vi t yRender er Fact ory class. Assuch, it inheritsa
default renderer for parent activities. The skeleton of the factory is given here:

public class CustonGanttExanpl e extends GanttExanple {

cl ass CustomActi vityRenderer Factory
extends |l vDefaul t ActivityRendererFactory {

/1 The customrenderer for leaf activities
I'l vActi vi t yConposi t eRender er renderer;

public CustonmActivityRendererFactory () {
renderer = new CustonmActivityRenderer();

}

// This is the main factory nmethod which creates renderers for the chart.
public Il vActivityRenderer createActivityRenderer(llvActivity activity) {
/1 Return the default renderer for parent activities
if (activity.getChildCount() > 0)
return super.createActivityRenderer(act);
// Return the custom zed renderer for |eaf activities
return renderer;

}
}
}

Asyou can see from the bold linesin the code sample, the main factory method,

creat eAct i vi t yRender er, returnsthe renderer of its superclassfor parent activities. This
will bethedefault I | vActi vi t ySummary renderer that displays the blue bar with end
markers. For leaf activities, cr eat eAct i vi t yRender er returns a custom renderer that is
initialized in the factory constructor. The next section, The Custom Activity Renderer Class,
goes into the details of how to create this renderer.

Wethen tell the Custom Gantt Chart example to use our new factory before any activitiesare
initially rendered. Thisisdonein thepopul at eGant t Model method because we know that
the chart has been created, but the data model has not been populated with activities yet:

protected voi d popul at eGant t Model (11 vGantt Model nodel) {

/1 Change the default activity renderer factory.
gantt.setActivityRendererFactory(new CustomActi vityRendererFactory());
I/l Call super to create data nodel entities which will be rendered

/1 according to the current factories

super . popul at eGant t Model (nmodel ) ;
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The Custom Activity Renderer Class

We start creating our custom renderer by extending the class
Il vActi vi t yConposi t eRender er . Thisallows usto create a renderer as a grouping of
simpler renderers. Our custom renderer implementation islocated in thefile:

<instal |l dir>/denos/gantt/custonDat a/ Cust omActi vityRenderer.java

We add the 2 bars in the constructor of the Cust omAct i vi t yRender er class. A standard
Il vActi vi t yBar renderer is added to the composite to create the upper bar. By default,
this displays the name of the activity on apink background. The only customizationisto add
a bottom margin in order to make room for the lower yellow bar.

Thelower barisaPri ori t yBar object, whichisasubclassof | | vActi vityBar. Its
background color is set to yellow and atop margin is added, which is the space occupied by
the upper bar. The skeleton of the Cust omAct i vi t yRender er classlookslike this:

public class CustomActivityRenderer extends Il vActivityConpositeRenderer

public CustomActivityRenderer()

{
Il vActivityBar nmainBar = new || vActivityBar();
mai nBar . set Bot t omVar gi n( 0. 3f);
addRender er (i nBar) ;

Il vActivityBar priorityBar = new PriorityBar();
priorityBar.set TopMargi n(0. 75f);
priorityBar.setBackground(Col or.yell ow);
addRenderer (priorityBar);

When any type of graphic is selected in the Gantt sheet, an instance of | | vSel ecti on is
created to visually represent the selected state. Whenan | | vAct i vi t yGr aphi cObj ect is
selected, it asksits renderer to createthe | | vSel ect i on instance by calling the

Il vActi vi t yRender er . makeSel ect i on method. All thel | vActi vi t yRender er
implementations provided in the Gantt modul e return an instance of

Il vActi vi t yG aphi cSel ecti on, which extendsfrom 1| vSel ecti on. The

Il vActi vi t yG aphi cSel ect i on classvisually represents the sel ected state of an activity
by displaying 2 squares at either end of the activity graphic, centered in the vertical
direction.

In the case of our Cust omAct i vi t yRender er, the standard

Il vActi vi t yG aphi cSel ect i on would display the 2 squares centered vertically in the
blank space between the two horizontal bars. In order to display the selection squares
centered vertically along the upper bar, we override the makeSel ect i on method of the
Cust omActi vi t yRenderer:
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public IlvSel ection makeSel ection(llvActivityG aphic g)

{
return new Il vActivityG aphi cSel ecti on(g)

public Il vPoint getHandl e(int i, IlvTransformer t)

IlvActivityGaphic ag = (Il vActivityQ aphic)get Qbject();
Il vActi vi t yConposi t eRenderer renderer =
(I'l'vActivi tyConposit eRenderer) ag. get Acti vityRenderer ();
/1 The definition rectangle of the activity graphic gives us the x
position of

// the start and end tines.

Il vRect definitionBox = ag.getDefinitionRect(t);

/1 The boundi ng box of the upper bar gives us its y position.

Il vRect boundi ngBox = renderer. get Renderer At (0).getBounds(ag, t);

IlvPoint p = new |l vPoint();

float y = boundi ngBox.y + boundi ngBox. hei ght/2;

switch(i) {

case O:
p. move(definitionBox.x, y);
break;
case 1:

p. nove(definitionBox.x + definitionBox.wdth, y);
break;

}

return p;

}
H
}

ThePriorityBar classisasubclassof | | vActi vit yBar andisdefined asan inner class

of Cust omAct i vi t yRender er. We set its displayed property to nul | so that notext is
rendered:

class PriorityBar extends IlvActivityBar
public PriorityBar()

set Di spl ayedProperty(null);
}
}
For thelength of the Pri ori t yBar to berendered proportionally to the priority value of the
Cust omAct i vi t y object, we override the get Bounds method. We a so override the
i sRedr awNeeded method so that the activity is redrawn automatically whenever its priority
value changes. These 2 methods ook like this:
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public Il vRect getBounds(!lvActivityGaphic ag, IlvTransformer t)

Il vRect bounds = super.getBounds(ag, t);

QustomActivity activity = (CustomActivity)ag.getActivity();

bounds.width = (1.0f * bounds.wi dth * activity.getPriority()) /
Cust omActi vity. LONEST_PRI ORI TY;

return bounds;

}

publ i ¢ bool ean i sRedr awNeeded( ActivityEvent evt)

{
return super.isRedrawNeeded(evt) ||

(evt instanceof PriorityEvent & ((PriorityEvent)evt).isChangedEvent());
}

Finally, we override the get Tool Ti pText method so that when the user pauses the mouse
over the priority bar, the priority value of the Cust omAct i vi t y will be displayed:

P)ubl ic String getTool Ti pText (Il vActivityGaphic ag, |lvPoint p, IlvTransforner

{
CustomActivity activity = (CQustomActivity)ag. getActivity();
return "Priority " + activity.getPriority();
}
pri obar. set D spl ayedProperty(null);
pri obar. set Backgr ound( Col or. yel | ow);
render er . addRender er (pri obar);

Customized Table Columns

66

In this section, we show you how to customize an existing column in the table portion of the
Gantt or Schedule chart and also how to define a new type of column and add it to the table.
We start by showing how to customize the tree icons in the Name column. Then we show
how to createthe Pri column, which displays the priority value of each custom activity.

Tree Column Icons

Thefirst column in the table is an instance of the | | vTr eeCol unn class. Thistype of
column uses arender that implements the standard Swing Tr eeCel | Render er interfaceto
display its contents. Asin the Swing JTr ee component, the default renderer that the column
usesisaSwing Def aul t Tr eeCel | Render er object. The following code shows how we
customize the expanded and collapsed icons for parent activities in the column:

Il vTreeCol um treeCol umm = gantt. get Tabl e(). get TreeCol uim(" Nane") ;
Def aul t TreeCel | Renderer renderer =
(Defaul t TreeCel | Renderer)treeCol um. get Renderer () ;
render er. set Cpenl con(new | nagel con(...));
render er. set A osedl con(new | magel con(...));
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The PriorityColumn Class

New custom columns can be added to the table by creating an implementation of the
Il viTabl eCol unm interface and adding it to the chart table. Our custom table-column
implementation is located in the file:

<instal |l di r>/denos/gantt/custonData/PriorityColum.java

Thisclassisan extension of I | vAbst r act JTabl eCol unn and thereby implements the

Il viTabl eCol umm interface. We start out by duplicating each of the superclass
constructors and adding ani ni t method, which is where we will customize various aspects
of the column.

The basic skeleton of the class looks like this:
public class PriorityColum extends || vAbstractJTabl eCol um {

public PriorityColum (Object headerVal ue) {
super (header Val ue) ;
init();

}

public PriorityColum (Cbject headerValue, int width) {
super (header Val ue, wi dth);
init();

}

private void init () {
}
}

AnllvJTabl eCol unm object is awrapper around a standard Swing

j avax. swi ng. t abl e. Tabl eCol umm object. The underlying Tabl eCol unm object is
responsible for rendering and editing each cell within the column. However, because the
standard Tabl eCol unm object considers row indices, thel | vJTabl eCol unm wrapper
maps the column towork intermsof | | vHi er ar chyNode datanodes (that is, activitiesand
resources) instead. The Tabl eCol unm object also provides hooks so that the column can
refresh automatically in response to data model events.

Our custom Pri or i t yCol unm has two purposes:

O rendering the priority of each custom activity as anumeric string. The color of the text
should change depending on the value.

O permitting the user to edit the priority values using astandard JSI i der component.

When an instance of | | vAbst ract JTabl eCol unm (and hence of Pri ori t yCol umm) is
initially constructed, it creates an underlying Swing Tabl eCol unm object that has no cell
renderer or cell editor set. Thismeansthat the column cellswill be rendered and edited using
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the class-based default settings of the table. Typically, this meansthat aJLabel object will
be used for rendering text and aJText Fi el d object will be used for editing. To obtain the
customized rendering and editing behavior we want instead, we have to create a
Tabl eCel | Render er and Tabl eCel | Edi t or object for the column explicitly.

Support Methods

Before we review the column renderer and editor, some | | vJTabl eCol urm methods must
be implemented in the classPri ori t yCol umm:

0O Themethod get Val ue returnsthe priority for an activity. Because priorities are stored
asprimitivei nt values, we wrap the priority inan | nt eger object.

0O The method set Val ue setsthe priority for an activity. The priority will be passed in as
an| nt eger because of the way we coded get Val ue.

0O Themethodi sEdit abl e isoverriddento returnt r ue so that the priority values can be
edited.

These three methods look like this:

public oject getValue (IlvH erarchyNode activity) {
if (activity instanceof CustomActivity)
return new I nteger(((CustomActivity)activity).getPriority());
el se
return null;

}

public void setValue (IlvH erarchyNode activity, Object value) {
/1 Shoul d never happen, but we'll check anyway
if (!(activity instanceof CustomActivity &% val ue instanceof Integer))
return;
((QustomActivity)activity).setPriority(((Integer)value).intValue());

public bool ean isEditable (Il vH erarchyNode activity) {
return activity instanceof CustomActivity;
}

The Cell Renderer

The renderer of the priority column is created in the cr eat eRender er method as an
extension of the Swing Def aul t Tabl eCel | Render er class. Only two methods are
overridden:

0O Themethod set Val ue isoverridden to use aNunber For mat to format the priority
value into atext string for display.

O Themethod get Tabl eCel | Render er Conponent isoverridden to center thetext in the
column and to set the text color based upon the priority value.
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The new additionsto Pri ori t yCol unm look like this:
private Number Format fornmatter = Nunber Format. getlnstance();

private Tabl eCel | Renderer createRenderer () {
Def aul t Tabl eCel | Render er renderer = new Def aul t Tabl eCel | Renderer () {

private Col or darkG een = Col or. green. darker();

protected voi d setValue (Object value) {
if (!(value instanceof Integer))
set Text ("");
el se
set Text (formatter. format (val ue));
}

publ i c Conponent get Tabl eCel | Render er Conponent
(JTabl e table, bject value,
bool ean i sSel ect ed,
bool ean hasFocus,
int row, int colum) {
Conponent conp = super. get Tabl eCel | Render er Conponent
(table, value, isSelected, hasFocus, row, colum);
if (value instanceof Integer) {
int intVal = ((Integer) value).intValue();
Col or color;
if (intval <= 2)
color = Color.red;
else if (intVal <= 4)
col or = Col or. orange;
else if (intval <= 7)
col or = darkG een;
el se
color = Col or. bl ue;
conp. set For eground( col or);

}

return conp;

}
H
renderer. setHori zontal Al i gnnent (JLabel . CENTER) ;
return renderer;

}

Now that we can create a customized renderer for the column, we tell the underlying
Tabl eCol umm object to useit inthei ni t method:

private void init () {
Tabl eCol umm swi ngCol utm = get Tabl eCol uim() ;
sw ngCol um. set Cel | Render er (cr eat eRenderer ());

o

The last part we must define with regard to rendering the priority valuesisto have the

Pri orityCol umm automatically refresh any activities whose value has changed. This
change will be signalled from the Gantt datamodel by the Pri ori t yEvent that we created
in section Adding Property Events on page 57. When the column is added to the table, its
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set Gant t Conf i gur at i on method will be called. We use this opportunity to register the
columnto receivethedesired Pri ori t yEvent naotifications. To act as an event listener, the
column must implement the Gener i cEvent Li st ener interfaceand itsi nf or mmethod. In
thei nf or mmethod, the column callsthe cel | Updat ed method of its superclass to refresh
the activity whose priority has changed. The relevant code looks like this:

public class PriorityColum extends Il vAbstractJTabl eCol um
i npl ements Generi cEventLi stener {

private IlvGnttConfiguration ganttConfig;

public void setGanttConfiguration (IlvGanttConfiguration ganttConfig) {
/1 Wien the colum is renpved fromthe table, unregister from
/1 all notifications.
if (this.ganttConfig != null)
this.ganttConfig.renovelistener(this);
this.ganttConfig = ganttConfig;
// Wen the colum is added to the table, register for PriorityEvent's.
if (this.ganttConfig != null)
this.ganttConfig.addLi stener(this, PriorityEvent.class);
}

/1 GenericEventListener inplenentation
public void inform (java.util.EventQbject event) {
// W only register for PriorityEvent's, but be safe anyway.
if (!(event instanceof PriorityEvent))
return;
PriorityEvent pEvent = (PriorityEvent) event;
/1 Make sure that the event is not a pre about-to-change event.
// It would do no harm but would be an unnecessary repaint.
if (pEvent.isChangedEvent ())
cel | Updat ed( (Il vH er archyNode) event . get Source());

}

The Cell Editor

To be ableto useaSwing JSI i der asthe editor for the priority column, we have created a
subclassof JSI i der that implementsthe Tabl eCel | Edi t or interface. This classisnamed
Sl i der Edi t or andisanested inner class of Pri ori t yCol urm. All methods of the class
Sl i der Edi t or are simpleimplementations of the Tabl eCel | Edi t or interface.

We then create the editor in the cr eat eEdi t or method of theclassPri ori t yCol unm and
tell the underlying Tabl eCol umm object to useit inthei ni t method:

private Tabl eCel | Editor createEditor () {
return new SliderEditor();

}

private void init () {
Tabl eCol utm swi ngCol utm = get Tabl eCol uim() ;

swl ngCol um. set Cel | Edi tor (createEditor());
}
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Adding the Column to the Table

Now that we have designed the Pri ori t yCol umm class, we need to add an instance of it to
thetable. Thisis done by adding the column to the | | vJTabl e instance of the chart, which
can be obtained from its get Tabl e method. In the Custom Gantt Chart example, thisis
implemented in the addCust onirabl eCol urms method:

protected voi d addCust oniTabl eCol ums () {
IlviTabl e table = gantt. get Tabl e();
tabl e. addCol um(new PriorityColum("Pri"));
}
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Load-on-Demand

The Gantt module provides a mechanism for loading data into memory asit is needed for
display. This mechanism is called load-on-demand and is very valuable when visualizing
large scheduling data sets. The Gantt |oad-on-demand mechanism consists of two separate
parts. Thefirst iscalled “vertical 10ad-on-demand” and can be used to defer loading of row
datain both the Gantt and Schedule charts. The second is called * horizontal 10ad-on-
demand” and is available only in the resource-oriented Schedule chart. It allows you to defer
loading of reservation data based upon the current visible time interval being displayed.

This chapter covers the following topics:
0O Vertical Load-On-Demand and the Database Gantt example.
0O Horizontal Load-On-Demand and the Database Schedule example.

Vertical Load-On-Demand

Vertical load-on-demand refers to the ability to defer loading of row-oriented information
until it is needed for display. This means activity data for a Gantt chart and resource data for
a Schedule chart. Vertical load-on-demand is facilitated by the design of the Gantt module
and also requires appropriate design of the | | vGant t Model implementation. The default
in-memory data model implementation, | | vDef aul t Gant t Model , does not support |oad-
on-demand. The Database examples are provided to illustrate the basics of creating aload-
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on-demand data model implementation. The classes provided in these examples can be
customized for your own use, or they can serve as a source of ideas for your own
implementation.

Running the Database Gantt Example

The source code file of the Database Gantt example application is named
DBGant t Exanpl e. j ava and can be found in the directory:

<i nstal | di r>/denos/ gantt/dat abase

To run the example, ensure that the Ant utility is properly configured. If not, see the
instructions on how to configure Ant for ILOG JViewsin:

<installdir>/htm/installation.htm
Then, go to the directory where the exampleisinstaled and type:
ant r ungant t

to run the example as an application.

Understanding the Database Gantt Example

The Database Gantt example application visualizes a read-only relational database
containing scheduling data. The Gantt chart is bound to an instance of the

DBROGant t Model class. This data model implementation is designed to query arelational
database defined by the Gant t DBROinterface. The Gant t Model DBRON apper class
implements the Gant t DBROinterface by simulating a database view of an existing Gantt
data model. The key class relationships are shown in Figure 5.1:
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Figure5.1 The Class Relationships of the Database Gantt Example

The DBROGant t Mbdel datamodel implementation is designed to |oad scheduling data on-
demand from an underlying relational database defined by the Gant t DBROinterface. The
Gant t DBROInterface defines 4 inner interfaces that define the record structure of the
activity, resource, constraint, and reservation data:

Data Model Entity Database Record Interface
Activities GanttDBRO.ActivityRecord
Resources GanttDBRO.ResourceRecord
Constraints GanttDBRO.ConstraintRecord
Reservations GanttDBRO.ReservationRecord
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Each data model entity has a String lookup key that is unique among its instances. For
activities and resources, this can be the same asthe ID property, but it is not required. The
Gant t DBROInterface defines the following database query methods:

Activities String queryRoot Acti vityKey()
ActivityRecord queryActivity(String key)
String queryActivityParent(String key)
String[] queryActivityChildren(String key)
Resources String queryRoot Resour ceKey()

ActivityRecord queryResource(String key)
String queryResourceParent (String key)
String[] queryResourceChildren(String key)

Constraints

String[] queryConstraints()

String[] queryConstraintsFromActivity(String activityKey)
String[] queryConstraintsToActivity(String activityKey)
Constrai nt Record queryConstraint(String key)

Reservations

String[] queryReservations()
String[] queryReservationsForActivity(String activityKey)
String[] queryReservati onsFor Resource(String resourceKey)
String[] queryReservati onsFor Resource(String resourceKey,
Date start,
Dat e end)
Reservati onRecord queryReservation(String key)

The Gant t Model DBROW apper class simulates a Gant t DBRO database by creating in-
memory tables and keys from an existing Gantt data model. When you open an XML
schedule datafile in the Database Gantt Example, astandard I | vDef aul t Gant t Model is
created from the data. This datamodel is then wrapped by an instance of

Gant t Model DBROW apper that isbound to a DBROGant t Model instance. The object
relationships look like this:

llv GanttChart

gartthd odel

SD¥L Data

L

DER QG anttho del

[——udstshase—pw GanttMode|DBROWrapper |—oertiDda—pe! |Iv DefaultGantthodel

Figure5.2 Object Relationships of the Database Gantt Example
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When an activity row isfirst displayed in the Gantt chart, the chart calls the

quer yActi vi t yChi | dren() method of the database. Thisisto determine whether the
activity isaparent or aleaf row so that it can be rendered properly. The keys of the activity’s
children are then cached in the DBROGant t Mbdel . Then, when the activity row is expanded,
the chart will call thequer yActi vity() method of the database for each newly visible
child row. Thisisto obtain the activity properties that are displayed. You can monitor this
behavior by selecting Display Database Queries from the File menu. Thiswill log all
accesses from the DBROGant t Model to the Gant t Model DBROW apper database
implementation onto the system console.

In order to achieve the same vertical |oad-on-demand capabilities for your application, you
can create an implementation of the Gant t DBROinterface that connectsto the source of your
scheduling data. Your scheduling data schema should be organized as 4 separate tables for
activity, resource, constraint, and reservation records and each table must have a primary
key string that uniquely identifies each record. You can use the source code for the

Gant t Model DBROW apper classto get ideas on how to design your implementation. Once
you have created a Gant t DBRO implementation, you can bind it to a DBROGant t Mbdel
instance and then to your chart, as follows:

Il vGantt Model dbMbdel = new DBROGant t Model (aGant t DBRO) ;
aChart . set Gant t Model (dbModel ) ;

Horizontal Load-On-Demand

Horizontal load-on-demand is a capability of the resource-oriented Schedule chart to defer
loading of reservation data based upon the currently visible timeinterval. Asthe chart is
scrolled or zoomed horizontally to display different timeintervals, the Schedule chart
queries the data model for new reservations that need to be displayed. The Database
Schedule example application illustrates this feature.

Running the Database Schedule Example

The source code file of the Database Schedule example application is named
DBSchedul eExanpl e. j ava and can be found in the directory:

<i nstal | di r>/denos/ gantt/dat abase

To run the example, ensure that the Ant utility is properly configured. If not, see the
instructions on how to configure Ant for ILOG JViewsin:

<installdir>/htm/installation.htm
Then, go to the directory where the exampleisinstaled and type:

ant runschedul e
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to run the example as an application.

Understanding the Database Schedule Example

The Database Schedule exampl e application visualizes the same relational database of
scheduling data as the Database Gantt example (see Figure 5.2). Therefore, the Schedule
chart performs vertical load-on-demand of resource-oriented row information in the same
manner that the Gantt chart defersloading activity-oriented row information. In addition, the
Database Schedule example application illustrates the horizontal 1oad-on-demand capability
of the Schedule chart. Here arethe | | vSchedul eChart methods that control this feature:

bool ean i sReservati onCachi ngEnabl ed()

voi d set Reservati onCachi ngEnabl ed( bool ean enabl ed)

fl oat get Reservati onCacheLoadThreshol d()

voi d set Reservati onCacheLoadThr eshol d(fl oat | oadThr eshol d)
fl oat get Reservati onCacheLoadFact or ()

voi d set Reservati onCachelLoadFact or (fl oat | oadFact or)

By default, the reservation caching property of an| | vSchedul eChart isdisabled. The
Database Schedule example explicitly enables reservation caching in its
cr eat eGant t Model method:

schedul e. set Reser vati onCachi ngEnabl ed(true)

Once reservation caching is enabled, the Schedule chart uses the values of its

reservati onCacheLoadThr eshol d andr eser vat i onCacheLoadFact or propertiesto
determine how often and by how much it should query the data model for reservations that
need to be displayed as the chart is scrolled horizontally. Both values are floating point
numbers that are multiplied by the current visible duration displayed by the chart. The load
threshold indicates how far the chart must be scrolled before it queries the data model for
fresh reservations to display. The load factor determines the time duration that the chart will
use when it queries the data model for new reservations.

The relationship between these settings is best understood by referring to the following
figure:
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reservationCachelLoadThreshold = 0.25
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initial
visible Duration = 4 days

reservationCachelLoadThreshold = 0.25
0.25*4 =1 day

reservationCacheloadFactor=15

15 ™4 =6 days

The Schedule chart isinitialy displayed with avisible duration of 4 days, from November
20 through November 23. The chart'sr eser vat i onCacheLoadThr eshol d isset to its
default value of 0.25 and ther eser vat i onCacheLoadFact or isset to its default value of
1.5. When the chart isfirst displayed, it will query the data model for all reservations
assigned to the visible resource rows and for which the reserved activity intersects the time
interval of November 14 through November 29, atotal of 16 days. The chart does this by
invoking thel | vGant t Mbdel . reservationlterator (Il vResource resource,

Il vTinel nterval interval) method. Thetimeinterval for which the chart queriesthe
datamodel is computed as:

from: vi si bl eSt art Ti me —(vi si bl eDur ati on * reservati onCacheLoadFact or)
to: vi si bl eEndTi ne + (vi si bl eDurati on * reservati onCacheLoadFact or)

If ther eservati onCacheLoadFact or isset to its minimum value of 0, the chart will only
query the data model for the exact visible timeinterval. The larger the load factor, the larger
the time span that the chart will query the data model each time. In the above example, the
reservations named “Detailing”, “Burn-in Testing”, and “Write up requirements’ have all
been loaded into the chart’s internal cache, even though “Detailing” and “Burn-in Testing”
are not currently visible. The reservation named “ Prepare Demo”, to the far right side, is not

currently cached by the chart because it is outside the computed time interval.

The Schedule chart’sr eser vat i onCacheLoadThr eshol d determines the trigger point at
which the chart will query the data model for fresh reservations to display. In this example,
the default value of 0.25 multiplied by avi si bl eDur at i on of 4 days gives atrigger
threshold of 1 day. This means that when the chart is scrolled horizontally to within 1 day of
the time span currently cached, the chart will query the data model for new reservations to
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display based uponther eser vat i onCachelLoadFact or formulapresented earlier. Hereis
the sequence of eventsin more detail:

1.

The chart isinitially displayed with avisible time interval of November 20 through
November 23, atotal of 4 days. The chart caches reservations for the time interval of
November 14 through November 29, atotal of 16 days.

The chart is scrolled forward in time to the 4 day visible time interval of November 25
through November 28.

The chart is scrolled forward a bit more, so that the beginning of November 29 just
becomes visible. Thistriggersther eser vat i onCacheLoadThr eshol d and the chart
queries the data model for the reservations based upon the

reservat i onCacheLoadFact or and the currently visible time interval. Thiswill be
the 16 days centered around November 25 through November 29, and is computed to be
the timeinterval of November 19 through December 4. However, the reservations for
November 19 through November 29 are already cached by the chart. Therefore, the chart
only queries the data model for the reservations in the time interval of November 30
through December 4.

The samelogic is applied to load reservations from the data model when the Schedule chart
is scrolled backwards in time, is zoomed, or the visible timeinterval is changed by invoking
the appropriate APIs. You can monitor how the Database Schedule example application
queries the data model by selecting Display Database Queries from the File menu. This will
log all queriesto the system console.
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Schedule Data Serialization and
Exchange with SDXL

The ILOG JViews Gantt package allows users of the Gantt to serialize schedule datato
Schedule Data Exchange Language (SDXL) files. Thisis accomplished using the classesin
thei | og. vi ews. gantt. xm package.

This chapter describes SDXL and how to use this language to serialize schedule data. The
chapter contains the following sections:

0 Schedule Data Exchange Language Overview. This section gives an overview of the
language. It presentsthe design criteria of the language aswell as some scenarios on how
it can be used.

O Serializing Schedule Data. This section describes how to serialize (write and read)
Il vGant t Model objectsby usingthei | og. vi ews. gantt. xm package.

O Customization of SDXL. This section shows how to extend SDXL to meet the needs of
the users. It also shows how to customize the default readers and writers provided by the
il og.views.gantt.xnl package.

0O Schedule Data Exchange Language Specification. This section defines SDXL in detail.
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The Gantt Chart (I | vGant t Char t ) and the Schedule Chart (I | vSchedul eChart) are
designed to visualize and to edit schedule datain a Gantt model (I | vGant t Mbdel ). Users
of the Gantt Chart and the Schedule Chart need first to save their schedul e data and then to
exchange the schedule data with other users.

SDXL isan application of W3C XML. It is designed to meet the following needs:

O Seridlizethe scheduledata(l | vGant t Model ) represented by an| | vGantt Chart or an
I | vSchedul eChart . Thisallows usersto save their schedule datato SDXL filesand to
load the saved schedule data from SDXL files.

O Exchange the schedule data with other programs developed with or without ILOG
JViews. Since SDXL isan application of W3C XML, it can be easily read by other
programsthat are capable of reading XML files. It can aso be translated to other formats
by using technologies such as XSL.

Scenarios of How SDXL Can Be Used

Since SDXL isaflexible XML application, its usage is not limited in scope. However, to
give ageneral idea, we can imagine the following scenarios.

O Youusean ILOG JViews Gantt program to manage your projects. The program is heavy
because it is connected to a database and uses the database to store the schedul e data.
SDXL can help distribute this schedule data. You can save your schedules into SDXL
files and distribute them by means of alightweight ILOG JViews Gantt program that
does not need database connections.

O Youusean ILOG JViews Gantt program to manage your schedules. You can save your
schedules into SDXL files. An optimization program loads the SDXL files and runs
optimization algorithms to make your schedules more efficient. Then, you reload the
optimized schedules by using your ILOG JViews Gantt program in order to visualize
them.

Package For Reading and Writing SDXL

The package named i | og. vi ews. gantt. xm contains all the classes allowing you to
serialize schedule datato SDXL files:
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IvGanttChart I IvScheduleChart I
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Figure6.1 Package ilog.views.gantt.xml and Related Packages

Figure 6.1 shows how thei | og. vi ews. gantt. xnl package can serialize schedule data
containedinan | | vGant t Model to SDXL files. Thei | og. vi ews. gantt. xnl packageis
based onj ava. i o and JAXP (Java APl for XML Processing) sinceit hastousej ava. i o
APIsand JAXP to read and write SDXL files.

Inorder tousethei | og. vi ews. gantt. xml package, you need not only thejar filesfor the
ILOG JViews Gantt package but also the following extra jar files:

O jaxp.jar

O crinmson.jar

You can find these filesin the <i nst al | di r >/ cl asses directory.

Thesetwo jar filesare parts of the JAVA API for XML Processing (JAXP) Optiona Package
that provides basic features for reading, manipulating, and generating XML documents
through pure Java APIs. It isathin and lightweight API that provides a standard way to
seamlessly integrate any XML-compliant parser with a Java application. Seeht t p: //

j ava. sun. conmi xnm / downl oad. ht n1 , for more information.

SDXL Example
You can examine the following file for an example of SDXL:

<instal |l dir>/data/gantt/sdxl.sdxl

ILOG JVIEWS 5.5 — GANTT USER’S MANUAL 83



SERIALIZING SCHEDULE DATA

Serializing Schedule Data

84

The following sections show how to use the main classes of thei | og. vi ews. gantt. xm
package. You will learn first how towritean | | vGant t Model to an SDXL file and then
how to read back an | | vGant t Model from an SDXL file.

You can find examples on how to usethei | og. vi ews. gantt. xnml packagein the

<i nstal | di r>/ denps/ gant t/xnl directory. The two examples that show how to
serialize schedule data are XM_Gant t Exanpl e. j ava and XM_Schedul eExanpl e. j ava.
See<instal | di r>/ denos/ gantt/xm /i ndex. ht i for more information.

Writing an llvGanttModel to an SDXL File

To write the contentsof an | | vGant t Model to an SDXL file, follow these recommended
steps:
1. Use JAXPto create an instance of or g. wdc. dom Docunent .

2. Usetheil og. vi ews. gantt. xn packageto create an instance of
Il vGantt Document Witer.

3. Usethell vGantt Document Wit er towriteyour | | vGant t Model to the document
you created in Step 1.

4. Usethej ava. i o packageto createaj ava. i o. Qut put St r eamobject for the SDXL
file you want to write to.

5. Usetheil og. vi ews. gantt. xnm packageto create an instance of
IlvGanttStreamWiter.

6. Usethe stream writer to write the document to the output stream you created in Step 4.
These 6 steps are now described in more detail :

Creating an org.w3c.dom.Document

This section shows you how to usethej avax. xnl . par ser s packageto create an
or g. w3c. dom Docunent instance.

First you need to import the packages:

i nport javax.xm .parsers.*;
i nport org.w3c.dom *;

Get an instance of the Docunent Bui | der Fact ory:
Docunent Bui | der Factory factory = Docunent Bui | der Fact ory. newl nst ance() ;
Get an instance of Docunent Bui | der from the Docunent Bui | der Fact ory:

Docunent Bui | der bui | der = factory. newDocunent Bui | der () ;
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Use the Docunent Bui | der to create the document object:
Docunent document = buil der. newDocunent () ;

Seethe<i nst al | di r>/ denmps/ gantt/xm / XM.Gant t Act i ons. j ava filefor aconcrete
implementation.

Note: This section presented one way of creating an or g. wdc. dom Docunent . You may,
of course, use other ways to create document objects.
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Create an llvGanttDocumentWriter

Thei | og. vi ews. gantt. xm package of ILOG JViews providesthe
Il vGant t Docunment Wi t er class. Thissection showsyou how to create an instance of this
class.

First import the package:

inport ilog.views.gantt.xm.*;

Then, createthel | vGantt Document Wit er:

Il vGantt Document Witer documentWiter = new || vGanttDocumentWiter();

The document writer is ready to writean | | vGant t Model to adocument.

Writing a Gantt Model to a Document

Thell vGantt Docunent Wit er hasamethod called wri t eGant t Mbdel . You can call
this method to write your Gantt model:

docunent Witer.witeGantt Mbdel (docunent, your Gantt Mdel);

The docunent argument is the document object you created in the previous step. The
your Gant t Model argumentisthel | vGantt Model you want to write to the document.

Creating an OutputStream

You can usethej ava. i o package to create an Qut put St r eam First import thej ava. i o
package:

inport java.io
Then, create an Qut put St r eamfor the file you want to write to:

String filename = “c:\nysdxl.xm"”;
Fi | eQut put St ream out stream = new Fi | eQut put Strean(fil enane);

Herefi | enane isthe name of the SDXL file you want to write to.

Note: This section presented one way of creating an Qut put St r eambut you may;, of
course, use other ways.
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Creating a Stream Writer

After creating the Qut put St r eam you need a utility class that helps you write the
document to the stream. Thei | og. vi ews. gantt. xm package provides a stream writer
named| | vGant t St ream i t er. You can directly create an instance of thisclassand useit
to write your document.

Import thei | og. vi ews. gantt. xml package:

inmport ilog.views.gantt.xn

Then, create the stream writer:

IlvGanttStreamWiter streamiWiter = new IlvGnttStreamWiter();

The stream writer is now ready to write a document object to an Qut put St r eam

Writing a Document to an OutputStream

Now that you have the Qut put St r eamand the document, call thewr i t eDocunent method
of the stream writer created in the previous step to write the document to the
CQut put St ream

streanWiter.witeDocunent (outstream docunent);
Then, close the output stream:
outstrem cl ose();

Your | | vGant t Model isnow written to an SDXL file.

How to Read an llvGanttModel from an SDXL File

To read the contents of an SDXL filetoan | | vGant t Model , follow these recommended
steps:

1. Use JAXPto create an | nput Sour ce for thefile you want to read.
2. Use JAXPto parsethel nput Sour ce in order to get an or g. wdc. dom Docunent .

3. Usetheil og. vi ews. gantt . xm packageto create an instance of
I | vGant t Docunent Reader .

4. Createatarget| | vGant t Model to receive the schedule data and use the
Il vGant t Docunent Reader to read the document created in Step 2 to the
Il vGant t Mbdel createdin Step 4.

These steps are now seen in more detail .

Creating an InputSource
You can use JAXP to create an | nput Sour ce for the SDXL file you want to read.

First you need to import the package:
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i nport org.xm.sax.*;

Suppose you want to read an SDXL file named / nf s/ wor ks/ nyschedul e. xm :
String url = “file:///nfs/works/nyschedul e. xm ";

You can create directly an | nput Sour ce for the file to read:

| nput Sour ce source = new | nput Source(url);

Theinput sourceis ready to be parsed by a JAXP parser.
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Note: This section presented one way of creating an | nput Sour ce but you may, of course,
use other ways.

Parsing an InputSource

The Docunent Bui | der provided by JAXP can parse an input source. You can create an
instance of the builder and use it to parse the input source.

First import the packages:

i nport javax.xm .parsers.*;
i nport org.w3c.dom *;

Get an instance of the Docunent Bui | der Fact ory:

Docunent Bui | der Factory factory = Docunent Bui | der Fact ory. newl nst ance() ;
Get an instance of Docunent Bui | der from the Docunent Bui | der Fact ory:
Docunent Bui | der bui | der = factory. newDocunent Bui | der () ;

Use the Docunent Bui | der to parse the input source:

Docunent document = buil der. parse(source);

You now need an | | vGant t Document Reader to read the document.

Creating an llvGanttDocumentReader

Thei | og. vi ews. gantt. xm package of ILOG JViews provides the
I | vGant t Docunent Reader class. This section shows you how to create an instance of this
class.

First import the package:
inport ilog.views.gantt.xnl.*;
Then, createthel | vGant t Docunent Reader :

Il vGant t Docunent Reader document Reader = new || vGantt Docunment Reader () ;

The document reader is ready to read a document.
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Reading a Gantt Model from a Document

Thel | vGant t Docunent Reader hasamethod calledr eadGant t Model . You can call this
method to read a Gantt model from a document. Before reading the document you must
create atarget | | vGant t Model to receive the schedule data.

First import thei | og. vi ews. gantt andi | og. vi ews. gantt. nodel packages.

inport ilog.views.gantt.*;
inport ilog.views.gantt.nodel.*;

Then, create a default Gantt model:

Il vGantt Model nodel = new || vDefaul t Gantt Model ();

Read the Gantt model from the document:

docunent Reader . r eadGant t Model (docurent, nodel);

The docunent argument is the document object you created in the previous step.

Your | | vGant t Model has now been read from an SDXL file.

Handling Exceptions While Reading SDXL Files

Exceptions might be encountered during the reading of the document. The exceptions are
reported by | | vGant t Reader Except i on objects. Here is an example of how to handle
such exceptions:

try {
docReader . readGant t Model (docunent, nodel);

} catch(l1vGantt Reader Exception e) {
/...

}

Customization of SDXL

88

Thei | og. vi ews. gantt. xm package provides the basic readers and writersto seriaize
schedule data. If you customize the Gantt model, you might need to customize the

il og.views.gantt.xnl packagein order to serialize the customized Gantt model. This
section shows you how to customize the default readers and writers provided by the

il og.views.gantt.xnl package.

Overview of ilog.views.gantt.xml

Theil og. gantt. vi ews. xm packageisdesigned to serialize schedule data defined by the
following classes:

O IlvSinpleActivityandl|vGeneral Activity

O I11vSinpl eResource and | | vGener al Resour ce
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O 11vSinpl eReservationandl | vGeneral Reservation
O 11vSinpl eConstraint andl | vGener al Constr ai nt
O 11 vDefaul t Gantt Mbdel

If your Gantt model is exclusively defined by these classes, thei | og. vi ews. gant t. xni
package contains al the classes you need to serialize your schedule data.

Table 6.1 lists by level the readers and writers available in the package. Aninterfaceisgiven
for each reader or writer. This interface defines the functionality the reader or the writer
must implement. One of the benefits of using interfaces is that you can interchange readers
or writers that implement the same interface. This makes the package flexible and
customizable.
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For each reader and writer, the package provides 2 default implementations. The “simple”
implementations read and write the default data model classes, and the “ general”
implementations read and write the data model classes that support user-defined properties.
These can be used as-is.

Table 6.1 Default Readers and Writersin ilog.views.gantt.xml

Level Functions Interfaces !Z)efau_lt el eniziiens i iz
ilog.views.gantt.xml package
Level 1: Element | Read/write an Il vActi vi t yReader Il vSi nmpl eActi vi t yReader
readers and activity, aresource, |l vActivityWiter Il vSi mpl eActivityWiter
writers areservation, ora ||| vResour ceReader Il vSi npl eResour ceReader
constraint from/to |l | vResourceWiter Il vSi mpl eResourceWiter
an element Il vReser vat i onReader Il vSi mpl eReser vat i onReader
Il vReservationWiter Il vSi mpl eReservati onWiter
Il vConstrai nt Reader Il vSi mpl eConst rai nt Reader
IlvConstraintWiter Il vSi mpl eConstrai nt Witer
Il vGeneral Acti vityReader
Il vGeneral ActivityWiter
I | vGener al Resour ceReader
Il vGener al ResourceWiter
I | vGener al Reservat i onReader
Il vGener al Reservati onWiter
I | vGener al Const r ai nt Reader
Il vGeneral Constraint Witer
Level 2: Read/write a Gantt I I vGant t Document Reader
Document reader | model from/to a Il vGant t Document Wi ter
and writer document
Level 3: Stream | Write a document IlvGanttStreanWiter
writer to an
Cut put St ream
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The readers and writers are arranged by levels. Level 1isthe lowest level and level 3isthe
highest. In most of these cases, the readers and writers of level N are based on the readers
and writers of level N-1. For example, to read a Gantt model from a document, the

Il vGant t Docunent Reader (level 2) uses element readers (level 1), that is,

Il vSi npl eActi vi t yReader, | | vSi npl eResour ceReader ,

Il vSi npl eReser vat i onReader, and | | vSi npl eConst r ai nt Reader .

Il vGant t Docunent Reader isat the highest level (level 2) among the readers. This reader
canreadan| | vGant t Model from adocument. The document is the unique input of the
package. To read a Gantt model the user must provide a document object. (See section How
to Read an IlvGanttModel froman SDXL File on page 86 for information on how to create a
document from an SDXL file by using JAXP)

IlvGantt StreamWiter isatthehighest level (level 3) among thewriters. It is capable of
writingan | | vGant t Model to an Qut put St r eam The Qut put St r eamis the unique
output point of the package. Users who want to write an SDXL file should provide an

Qut put St r eam (See section Writing an llvGanttModel to an SDXL File on page 84 for
information on how to create an Qut put St r eamfor an SDXL file by using thej ava. i o
package.

Customizing Readers and Writers

The default readers and writers provided by the JViews Gantt module are enough to serialize
default Gantt models. If you created a customized Gantt model, such asthe

<i nstal | di r>/ denps/ gant t / cust onDat a example, you need to customize the default
readers and writersin order to serialize the customized schedul e data.

All level readers and writers are customizable. You can customize them either by creating
subclasses of the default readers and writersimplemented, or by writing you own readers or
writersthat implement the reader or writer interfaces. Now we will see how to customize the
Il vSi npl eActi vityReader and || vSi npl eActi vi t yWit er by subclassing them.

Inthe<i nst al | di r>/ denps/ gant t / cust onDat a example, we have created a
customized activity called Cust omActi vi ty that isasubclassof | | vSi npl eActivity.
Cust omAct i vi t y has one more property than I | vSi npl eAct i vi ty. Thisproperty isthe
priority. Now we will see how to make areader and awriter for the Cust omActi vity:

We create awriter for the Cust omAct i vi t y by creating a subclass of
Il vSimpl eActivityWiter:

/**
* This class extends an <code>l|vSi npl eActivityWiter</code>.
* The method <code>writeActivity()</code> is overridden to
* wite a <code>CustomActivity</code> instead of an
* <code>| | vSi npl eActi vi t y</ code>.
*/
public class CustomActivityWiter
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extends |l vSinpl eActivityWiter

{
/**
* Overrides the nethod <code>writeActivity()</code>
* to wite a <code>CustomActivity</code> instead of an
* <code>| | vSi npl eActi vi ty</ code>.
* @aramelem The el ement to wite to.
* @aramactivity The activity to wite.
*/
public void witeActivity(El ement elem IlvActivity activity,
Il vGantt Docunent Wi ter. Context witeContext)
throws Exception
{
if(!(activity instanceof CustomActivity))
throw new Exception("A CustomActivity expected.");
super.witeActivity(elem activity);
int priority = ((CustomActivity)activity).getPriority();
elemsetAttribute("priority", Integer.toString(priority));
}
}

This writer is capable of writing aCust omAct i vi t y to acustomized SDXL file:

<activity id="A-3.1.2" nane="Detailing" start="11-10-2000 6: 21: 33"
end="14- 10- 2000 6: 21:33" priority="5" />

You should notice that the act i vi t y element has an extra property named pri ori ty. You
have to defineanew DTD for the customized SDXL file.

To read back the customized activity, we create areader for the Cust omActi vi ty by
creating asubclass of | | vSi npl eActi vi t yReader :

/**
* This class extends an <code>!| vSi npl eActi vityReder </ code>.
* The met hod <code>readActivity()</code> is overridden to
* read a <code>CustomActivity</code> instead of an
* <code>| | vSi npl eActi vi t y</ code>.
*/
public class CustomActivityReader
extends |l vSinpl eActi vityReader
{

/**
* Overrides this nethod to read a <code>CustomActi vity</code>
* instead of an <code>l|vSi npl eActi vity</code>.
* @aram el em The el enment to read from
* @eturn The new activity.
*/
public IlvActivity readActivity(E enent elem
Il vGant t Docunent Reader . Cont ext readCont ext)
throws |1 vGantt Reader Exception

{
CustomActivity activity = (CQustomActivity)super.readActivity(elem;
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String priority = elemgetAttribute("priority");
if(priority==null)
throw new || vGant t Reader Except i on( el em
"Attribute \"priority\" not found");

activity.setPriority(lnteger.valueO (priority).intValue());

return activity;

}
| **

* Qverrides to create a <code>CustomActi vity</code>
* instead of an <code>l|vSi npl eActi vity</code>.
*/
protected Il vActivity createActivity(String id,
String nane,
Date start,
Dat e end

)
{

return new CustomActivity(id, name, start, end);
}
}

For more details on how to use these customized readers and writers, refer to the following
filesin<i nstal | di r >/ denps/ gant t/ xm :

0 CustonActivityReader.java
O CustomActivityWiter.java
O XM.CustontGantt Exanpl e. j ava

See<install di r>/ denos/ gantt/xnm /i ndex. ht M for more details.

Schedule Data Exchange Language Specification

SDXL isan application of the W3C XML language. It is designed to serialize al the
contents of agiven | | vGant t Model . It describes scheduling data in terms of the following
elements:

O Activity Elements
Resource Elements
Constraint Elements
Reservation Elements

Schedul e Element

o o o o o

Property Element
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See also Appendix A, Document Type Definition for SDXL for the Document Type
Definition of the SDXL language.

Activity Elements
There are 3typesof acti vi t y elements:
O Activity Element - for simple activities.

O Activity Group Element- for parent activities.
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O Activities Element- for the root of the activities.

Activity Element

<I ELEMENT activity (activity|property)*>
<I ATTLI ST activity

id ID #REQUI RED

nane %lext; #REQUI RED

start %Datetine; #REQU RED

end %0at et i me; #REQUI RED >

Example:

<activity
i d="A1"
nane="CGat her Requi renents"
start="09/12/ 1999 10: 15: 50"
end="24/12/1999 10: 15: 50"
/>
Theactivity elementisusedtoseridlizean| | vActi vi ty object. Anacti vity element
isdefined by 4 attributes:

0O id-ThelD of agiven activity must be unique within the set of all activities and
resources in the schedule.

O nane - The name of the activity.

O start - Thestart time of the activity.

O end - The end time of the activity.

and can have any number of pr operty elements.

Activity Group Element

An activity group is defined in the same way as a simple activity except that it contains
nested simple activity elements. Use this element to serialize parent activities:

<activity id="al" name="nanel" start="1/1/1999” end="1/9/99">
<activity id="a2" name="n2" start="1/1/99" end="1/3/99"/>
<activity id="a3" name="n3" start="1/3/99" end="1/5/99"/>
<activity id="a4" name="n4" start="1/5/99" end="1/9/99"/>
</activity>
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Activities Element

<I ELEMENT activities (activity)+>
<I ATTLI ST activities
dat eFor mat %lext; #l MPLI ED >

Anactivities element groups all activity elementsin aschedul e element. In other
words, thereisonly oneact i vi ti es element inaschedul e element.

<activities dateFormat="d/ M yy”>
<activity id="al" nane="nl" start="1/1/99" end="1/9/99">
<activity id="a2" name="n2" start="1/1/99” end="1/3/99"/>
<activity id="a3" name="n3" start="1/3/99” end="1/5/99"/>
<lactivity>
<activity id="a4" name="n4" start="1/5/99" end="1/9/99"/>
</activities>

The dat ef or mat attribute defines the date format used for activities.

Resource Elements

There are 3 types of resource elements:

O Resource Element - for simple resources.

0O Resource Group Element - for parent resources.

O Resources Element - for the root of the resources.

Resource Element

<! ELEMENT resource (resource|property)*>
<! ATTLI ST resource

id 1D #REQUI RED
nane %ext; #REQU RED
quantity %ext; #l MPLIED >
Example:
<resource
i d="Ms"

nane="M chael Smth"
quantity="1.0"
/>

Ther esour ce element isused to serialize | | vResour ce objects. It is defined by 3
attributes:

0O id-ThelD of agiven resource must be unique within the set of all activities and
resources in the schedule.

O name - The name of the resource.

0O quantity - The quantity of the resource.
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and can have any number of pr operty elements.

Resource Group Element

A resource group is defined in the same way as a sSimple resource except that it contains
simple resource elements:

<resource id="MT" nane="Marketing" quantity="1.0" >
<resource id="BM' name="Bil|l MDonal d* quantity="1.0" />
<resource id="SJ" name="Steve Knoll" quantity="1.0" />
<resource id="MD' name="M chael Smth" quantity="1.0" />
<resource id="LG'" nanme="Luc Dupont" quantity="1.0" />

</ resource>
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Resources Element

<! ELEMENT resources (resource)+>
<! ATTLI ST resources >

A resour ces element groupsall resource elementsin aschedul e element. In other words,
thereisonly oner esour ces element in aschedul e element.

<r esour ces>
<resource id="r1" name="nanel" quantity="1.0" >
<resource i d="r2" nane="nane2" quantity="1.0" />
<resource id="r3" name="nane3" quantity="1.0" />
<resource id="r4" name="nane4" quantity="1.0" />
</resource>
<resource id="r5" name="nane5" quantity="1.0" />
<resource id="r6" name="nane6" quantity="1.0" />
</ resour ces>

Constraint Elements
O Congtraint Element - for simple constraints.

O Constraints Element - for the root of the constraints.

Constraint Element

<! ELEMENT constraint (property)*>

<! ATTLI ST constr ai nt
from %ActivitylD; #REQUI RED
to  %Activityl D #REQUI RED
type % Constraint Type; #REQU RED >

Example:

<constrai nt
from="activityl"
to="activity2"
type="endstart"
/>
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Theconstrai nt element isused to serializel | vConstrai nt objects. It isdefined by 3
attributes:

O from- ThelD of the from activity. The activity must be avalid activity in the same
SDXL file.

O to-ThelD of theto activity. The activity must be avalid activity in the same SDXL file.

O type - Thetype of the constraint. It must be one the following: “ Start-Start”, “ Start-
End”, “End-Start”, “End-End”.

and can have any number of pr operty elements.

Constraints Element

<! ELEMENT constraints (constraint)+>
<! ATTLI ST constraints >

A const rai nt s element groups all constraint elementsin aschedul e element. In other
words, thereisonly oneconst r ai nt s element inaschedul e element.

<constrai nt s>
<constraint from"a2" to="a3" type="End-Start" />
<constraint from"a3" to="a4" type="End-Start" />
<constraint from"a2" to="a4" type="End-Start" />
</ constrai nt s>

Reservation Elements
O Reservation Element - for simple reservations.

O Reservations Element - for the root of the reservations.

Reservation Element

<! ELEMENT reservation (property)*>

<! ATTLI ST reservati on
activity %Activityl D, #REQU RED
resource %Resourcel D, #REQU RED >

Example:

<reservation
activity="id-of-activityl"
resour ce="i d- of - resour cel”
/>

Ther eservati on element isused to describean | | vReser vat i on object. A
reservati on element isdefined by 2 attributes:

O activity-ThelD of the activity. The activity must be avalid activity in the samefile.

O resource - ThelD of the resource. The resource must be avalid resource in the same
file.
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and can have any number of pr operty elements.

Reservations Element

<! ELEMENT reservations (reservation)+>
<! ATTLI ST reservati ons >

Areservations element groups all reservation elementsin aschedul e element. In other
words, thereisonly oner eser vat i ons element in aschedul e element.

<r eservat i ons>
<reservation activity="al" resource="r1" />
<reservation activity="a2" resource="r2" />
<reservation activity="a3" resource="r3" />
</reservations>
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Schedule Element

<! ELEMENT schedul e (title?, desc?, resources?, activities?
constraints?, reservations?) >

<! ATTLI ST schedul e
version %ext; #REQU RED >

Example:

<schedul e version="1.0">
<activities> ..</activities>
<resources> ...</resources>
<constraints> ...</constraints>
<reservations> ...</reservations>
</ schedul e>

Theschedul e element isthe root element that contains other elements defined in these
document. It is designed to describe the contents of agiven| | vGant t Model . A schedul e
element contains the following:

O An activities element.

O A resources element.

O A constraints element.

O A reservations element.

Thever si on attribute indicates the version of this SDXL.

Title and Desc Elements

<I ELEMENT title (#PCDATA)>
<! ELEMENT desc (#PCDATA) >

Thetitl e element and the desc element are used to specify extrainformation on the
schedul e element.
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Property Element

<! ELEMENT property (#PCDATA) >

<! ATTLI ST property
nane odext ; #REQUI RED
javad ass 9%ext; #| MPLI ED >

Theproperty element is used to specify user defined properties added to the
I | vGener al * objects of the Gantt data model. It is defined by the 2 following attributes:

O nane - The property name, which is required.
O javad ass - The property class name, which is not required.

The property value is the data section of this element.
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Styling

The Gantt module allows you to customize the appearance of a chart by applying cascading
style sheets (CSS). The exampleinthe <i nst al | di r >/ denps/ gant t / css directory
illustrates how styling works and contains several style sheet samples.

This chapter describes the styling capabilities of the Gantt module and covers the following
topics:

O Introduction to Syling
0O Syling the Gantt and Schedule Chart Components
O Syling the Gantt Data
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Introduction to Styling
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The appearance of a Gantt or Schedule chart can be controlled with CSS. CSS are
introduced inthe ILOG JViews Sylable Data Mapper (SDM) User’s Manual. The following
sections introduce the use of style sheets within the Gantt module, as follows:

0O Applying Syles
0 Disabling Syling
0O The Gantt and Schedule CSS Examples

Applying Styles

Thel | vHi erar chyChart class, the common superclassof | | vGant t Chart and
Il vSchedul eChart , implementsthel | vSt yl abl e interface. Thisinterface defines
several methods that can be used to control styling. Here is an example of the typical code
involved in applying a style sheet to a chart:
try {

chart.set Styl eSheets(new String[]{"“sinple.css"});
} catch (Il1vStylingException x) {

Systemerr.println("Cannot |oad style sheets: " + x.getMssage());
}

Hereisalist of thel | vHi er ar chyChart methods that can be used to control styling:
Table7.1 Methods for Controlling Syling

Where Used Methods

Style Sheets String getStyl eSheet ()

voi d set Styl eSheet (String)
String getStyl eSheets(int)

voi d set Styl eSheets(int, String)
String[] getStyl eSheets()

voi d set Styl eSheets(String[])

Debugging int getStyl eSheet DebugMask
voi d set Styl eSheet DebugMask(int)

When style sheets are set on a chart, theinitial state of the chart is saved internally. When
new style sheets are set or styling is disabled completely, the chart isfirst restored to its
saved state. Then, the new style sheets are interpreted in order to customize the chart. This
ensures that when you set new style sheets, they will customize the chart beginning from a
known state. This also prevents undesired compound customizations that would result from
successively applying multiple sets of style sheets. As a consequence, you should keep two
pointsin mind when you apply style sheetsto a Gantt or Schedule chart and you use Java
code to customize a chart by caling its APIs:
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O If the Java code customizes the chart before you set style sheets, the style sheets may
override or suppress the Java customization. When you set new style sheets or disable
styling compl etely, the customization performed by the Java code is restored, because it
was saved as part of the state of the chart.

O If the Java code customizes the chart after you set style sheets, the Java code may
override or suppress customizations performed by the style sheets. When you set new
style sheets or disable styling completely, the customization performed by the Java code
islost because it was not saved as part of the state of the chart.

Disabling Styling

You can globally disable styling by passing nul | totheset Styl eSheets(String[])
method of | | vHi er ar chyChart . Thistellsthe chart that no styles are specified and it
removes any overhead related to styling. Note that this is different from setting an empty
style sheet on the chart, since the chart will still try to match CSSrulesin this case.
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The Gantt and Schedule CSS Examples

The Gantt and Schedule CSS examples are provided with the Gantt module to show how
you can use CSS to customize the appearance of your charts.

Running the CSS Examples

The files and source code of the Gantt and Schedule CSS examples can be found in the
directory:

<install dir>/denps/gantt/css

To run the examples, ensure that the Ant utility is properly configured. If not, see the
instructions on how to configure Ant for ILOG JViewsin:

<installdir> htm/installation.htm

Then, go to the directory where the exampleisinstaled and type:
ant r ungant t

to run the Gantt CSS example as an application

or type:

ant runschedul e

to run the Schedule CSS exampl e as an application.

Scheduling Data for the CSS Examples

The Gantt and Schedule CSS examples display scheduling datathat isinitially loaded from
the XML file:

<i nstal | di r>/ denos/ gantt/css/datal/ data. xm
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This XML scheduling data file defines activities that contain additional user-defined
properties. These properties can be used during styling to match against CSS declarations or
for display in activity renderers. For example, hereis a part of the datafile that defines two
activities:
<activity id="A-1.1.1" nane="Conpile custoner list" start="6-10-2000 4:53: 58"
end="7-10-2000 4:53:58">
<property name="type">nmarketi ng</ property>
<property name="conpl etion">0.90</ property>
</activity>
<activity id="A-1.1.2" nane="Contact custoners" start="7-10-2000 4:53: 58"
end="9-10- 2000 4:53:58">
<property name="conpl etion">1.0</property>
</activity>

Both activities contain aconpl et i on property that has anumeric valuefrom0 to 1. In
addition, thefirst activity contains a property named t ype that hasthevalue" mar ket i ng" .
The CSS examples read the XML file and populate the Gantt data model with instances of
Il vGeneral Activity,I|lvGeneral Resource, || vGeneral Constraint,and

Il vGener al Reser vat i on. Although you can apply styling to any Gantt data model
implementation, you can only reference user-defined propertiesin your style sheetsif you
use the general implementations that are provided in the

il og.views. gantt. nodel . general package. To read the XML file and create the data
model objects, you need to customizean | | vGant t Docunent Reader likethis:

Il vGantt Model nodel = new || vDefaul t Gantt Model ();

Il vGant t Docunent Reader docReader = new || vGantt Docunent Reader () ;
docReader . set Acti vi t yReader (new || vGeneral Acti vityReader());
docReader . set Const rai nt Reader (new || vGener al Constr ai nt Reader () ) ;
docReader . set Reservati onReader (new | | vGener al Reservat i onReader ());
docReader . set Resour ceReader (new | | vGener al Resour ceReader () ) ;
Docunent document = ...use JAXP to read XM. file into docunent...
docReader . r eadGant t Model (docunent, nodel);

Note: For more detailson howtoread anl | vGant t Model froman XML data file, see
Chapter 6, Schedule Data Serialization and Exchange with SDXL.

A First Style Sheet

This section describes the contents of a simple style sheet and how it customizes a Gantt
chart. You can follow and test this by performing the following steps:

1. Create an empty CSSfileinthe dat a directory of the Gantt and Schedule CSS
examples. Thefilemust have a. css extension:

<instal |l dir>/ denos/gantt/css/datal/ gantt/ny-first-styl esheet.css
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2. Runthe Gantt CSS example (see Running the CSS Examples on page 101) and your new
style sheet will appear in thelist of available style sheets. The Gantt CSS example makes
available all the style sheetsinthe dat a/ gant t directory. Similarly, the Schedule CSS
example makes available al the style sheetsit findsin the dat a/ schedul e directory.

3. Whilethe Gantt CSS example is running, load the empty CSSfileinto the text editor of
your choice.

4. Every timeyou edit the CSSfilein your text editor, save your changes. You can then test
the changes you have made by switching to the Gantt CSS example and reapplying the
style sheet to the chart. Reselect your style sheet from the list of available style sheets.

In the CSSfile, first specify some properties of the Gantt chart:

chart {
rowHei ght: 25;
gant t Sheet Tool Ti psEnabl ed: true;
di vi der OpaqueMove: true;

}

This increases the default row height of the chart, ensures that tooltips are enabled in the
Gantt sheet, and enables opaqueMove mode for the vertical divider that separates the table
from the sheet.

Next, add some CSS rules that give the table header and the time scale an attractive
background color and a bold font:

~
(2]
—

=
5.

«

table {
header Font: ari al, bol d, 14;
header Backgr ound: 1i nen;

}

timeScal e {
font: arial, bold, 14;
background: |inen;

}
Figure 7.1 shows how the Gantt chart looks with this style sheet.
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Oct 2000

Name Wal |[waz [Wa3 [Waa

Project Summary Qct

@ Gather Reguirements Oct

@ Talk to customers Oct

Compile custo... |Oct

Contact custo.. |Oct

Wirite up requireme. . |Oct |+| Write up regquirements |

@ Marketing Specification  |Oct

First Draft Specific... (Oct —

| I EX : 1 [+
Figure7.1 Gantt Chart After Application of the Initial Style Sheet

Finally, style the activity and constraint graphics by adding additional CSS rules. Specify
that all activities are to be displayed as a simple rectangle. The ID of each activity will be
displayed in the center of the rectangle in asmall font. The color of the constraint links will
be changed to a shade of brown that matches well with the rest of the theme:

1 | 2

activity {
class: 'ilog.views.gantt.graphic.renderer.!|l|vBasicActivityBar';
background: cornsilk;
| abel : "@d";
font: arial, plain, 10;
}
constraint {
class: "ilog.views.gantt.graphic.IlvConstraintGaphic';
foreground: saddl ebr own;
}

Figure 7.2 shows how the Gantt chart looks now with the completed style sheet.
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Name Oct 2000
w1 w2 |wa3 [wa4
Project Summary et |
@ Gather Requirements Oct A ~
@ Talk to customers Oct w0
= <
Compile custo.. |Oct =
Contact custo.. |Oct @
Wirite up requireme.. |Oct A2 |
@ Marketing Specification Ot A2

First Draft Specific.. [Oct Az
7
Figure7.2 Gantt Chart After Application of the Completed Style Sheet

1[E o] [

Two Kinds of Rules
From this example of a style sheet, you can distinguish two sets of CSS rules:

O Rulesthat customize the appearance of the chart and its constituent GUI components.
These rules are applied to the properties of the chart and its child components, such as
the table, the time scale, and the Gantt sheet. These rules are described in section Syling
the Gantt and Schedule Chart Components.

O Rulesthat control how Gantt data model entities, such as activities, constraints, and
reservations, are rendered in the Gantt sheet. These rules are described in Syling the
Gantt Data.
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Styling the Gantt and Schedule Chart Components

This section describes how style sheets can be used to customize the appearance of the Gantt
and Schedule chart components and their sub-elements. The following table liststhe CSS
elements that are defined to reference the different parts of the chart components:

Table 7.2 The Gantt and Schedule Chart CSS Elements

_?)/Spsegﬁéng“ Description | Target Object Class | Bean Properties Type
chart The Ganttor |1 | vGant t Chart constrai nt Layer Vi si bl e bool ean
Schedule Il vSchedul eChart |di spl ayi ngConstraints bool ean
chart di vi der Bor der Bor der
component di vi der Locati on i nt
di vi der OpaquehMbve bool ean
di vi der Si ze i nt
gant t Sheet Backgr ound Col or
gant t Sheet Tool Ti psEnabl ed |bool ean
gantt Sheet Vi si bl e bool ean
hori zont al Scrol | Bar Vi si bl e | bool ean
maxVi si bl eTi me Dat e
m nVi si bl eTi me Dat e
r owHei ght i nt
t abl eBackgr ound Col or
t abl eFont Font
t abl eFor egr ound Col or
t abl eGi dCol or Col or
t abl eHeader Backgr ound Col or
t abl eHeader Font Font
t abl eHeader For egr ound Col or
tabl eVi sibl e bool ean
ti meScal eBackgr ound Col or
ti meScal eFont Font
ti meScal eFor egr ound Col or
vertical Position i nt
vi si bl eDur ati on Il vDuration
vi si bl el nt erval Ani mati onSteps |i nt
vi si bl eTi me Dat e
Il vSchedul eChart |activitylLayout enum
reservati onCacheLoadFact or |f | oat
reservati onCacheLoadThreshol d |f | oat
reservati onCachi ngénabl ed |bool ean
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Table 7.2 The Gantt and Schedule Chart CSS Elements

.?fpi?ﬁ;nﬁ;t Description | Target Object Class | Bean Properties Type
sheet The Gantt Il vGantt Sheet anti al i asi ng bool ean N
sheet backgr ound Col or )
backgroundPat t ernLocati on | URL =
def aul t Ghost Col or Col or a
def aul t XORCol or Col or
hori zontal Gi d Il vGantt G'i dRender er
vertical Gid Il vGantt G'i dRender er
horizontalGrid | The Il vHori zont al Ga |evenRowsBackgr ound Col or
horizontal nttGid filled bool ean
grid of the f or egr ound Col or
Gantt sheet oddRowsBackgr ound Col or
verticalGrid The vertical |11 vVertical Gant |foreground Col or
gridofthe [tGid
Gantt sheet
timeScale The time Il vTi meScal e backgr ound Col or
scale f ont Font
f oreground Col or
table The Gantt |l | vJTabl e backgr ound Col or
table col umMar gi n i nt
col ums String
f ont Font
f or egr ound Col or
gri dCol or Col or
header Backgr ound Col or
header Font Font
header For egr ound Col or
showsRoot Handl es bool ean

Note: Many of the Gantt examples provided in the distribution, including the Gantt and
Schedule CSS Examples, override the default 11 vver ti cal Gantt Gri d with an instance
of WeekendG i d. Thisclassis provided in thedenos/ gant t / shar ed/ sr ¢/ shar ed
directory. You can review the source code to deter mine the additional Bean properties that
this class provides.

These elements can be used to modify the Bean properties of the corresponding target
object. For example, here is how you can control the row height of the chart and the colors
and fonts of the table and the time scale:
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chart {
rowHei ght: 25;
}

table {
header Font: ari al, bol d, 14;
header Backgr ound: 1i nen;

}

timeScal e {
font: arial, bold, 14;
background: |inen;

}

The CSS ID isthe same as the CSS element type for each of the chart components.
Therefore, thefollowing CSSrules are equival ent to the ones above. Here, we specify the ID
of each chart component, instead of itstype, as the selector for each rule:

#chart {
rowHei ght: 25;
}

#tabl e {
header Font: ari al, bol d, 14;
header Backgr ound: 1i nen;

}

#timeScal e {
font: arial, bold, 14;
background: |inen;

}

I Note: The chart components have no assigned CSS classes or pseudoclasses.

Styling the Gantt Data

108

Style sheets can also be used to specify the rendering attributes of activities and constraints
in the Gantt sheet. The selector for each CSS rule specifiesthe activities or constraintsin the
Gantt data model that are being rendered. The target object to which the CSS declarations
areapplied isusually aninstance of I | vAct i vi t yRender er when styling activities or an
instance of | | vConst r ai nt G aphi ¢ when styling constraints. Thisis explained in more
detail in the following sections.

Styling the Gantt data works best when you use the general data model implementation
classesprovided inthei | og. vi ews. gantt . nodel . gener al package. These classes
support user-defined properties. This allows the CSS engine to match properties of the data
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model objects against CSS attribute selectors and to perform model indirection when
evaluating the CSS declarations. See the sections “ Selector” and “Model Indirection” inthe
SDM User's Manual for more details.

Note: If you do not usethel | vGener al Activity and || vGener al Constr ai nt data
model implementations, you will not be able to use attribute selectors or perform model
indirection in your style sheets.
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Styling Activities

The activity element type identifies activitiesin the Gantt data model that will be styled by
the CSS engine. The target object to which the CSS declarations will be applied can be an
instance of | | vActi vityRenderer, || vActivityRendererFactory,orllvG aphic.
The class of the target object must always be specified and is declared in the style sheet
using the reserved class property name. Thisis explained in more detail in the “Class
Property Name” section of the SDM User’s Manual. Here is an extremely simple CSS rule
that will display all activitiesusingan | | vBasi cActi vi t yBar renderer:

activity {
class: 'ilog.views.gantt.graphic.renderer.!|l|vBasicActivityBar';

}

As shown previously, you can then add additional declarations to the CSS rule that specify
bean properties of the | | vBasi cAct i vi t yBar target object that you want to customize:

activity {
cl ass : "ilog.views.gantt.graphic.renderer.|lvBasi cActivityBar';
thickness : 3;
background : vyell ow,

}

The following table summarizes the CSS elements, tokens, and functions that are applicable
when styling activities. Additional detail about each item in the table is discussed in the
subsequent sections.

Table 7.3 Syling Activities With CSS

Aninstance of I | vActi vity.

Ll s An | vGeneral Acti vity provides the most flexibility.

Properties of | | vGener al Activity.

el [meliEsten Not supported for other | | vActi vi t y implementations.

Il vActi vityRenderer or

Target Object Class Il vActi vityRendererFactory or
Il vG aphi c.
CSS Element Type activity
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Table 7.3 Syling Activities With CSS

The ID property of the activity:
CSS ID IlvActivity.getlD() or
Il vGeneral Activity.getProperty(“id”).

CSS Declaration Properties | Bean properties of the target object.

The tags property of | | vGeneral Activity:
CSS Classes Il vGeneral Activity.getProperty(“tags”)
Not supported for other | | vActi vi t y implementations.

parent
leaf
milestone
selected

CSS Pseudoclasses

Properties of | | vGener al Activity.

Co8 il SClEaiens Not supported for other | | vActi vi t y implementations.

format Dat e()

CSS Custom Functions f or mat Dur at i on()

Activity Renderer Target Objects

Asshown in Table 7.3, Syling Activities With CSS, the target object to which the CSS
declarations will be applied can be aninstance of | | vActi vi t yRender er,

Il vActi vi t yRender er Fact ory, or I | vG aphi c. If you specify an | | vG aphi ¢ class,
it will beinstantiated and then wrapperedinan | | vActi vi t yG aphi cRender er by the
Gantt CSSengine. Most | | vG aphi ¢ implementations provided in the JViews distribution
do not have zero argument constructors. Therefore, you will need to specify the required
constructor argumentsin the CSS declaration. Here is an example that shows how to specify
afilled I | vRect angl e graphic as an activity renderer:

activity {
cl ass : 'ilog.views.graphic.|lvRectangl e(definitionRect)";
definitionRect : @dumyRect;
fillOn o true;
background . lightseagreen;
}
#dumyRect {
class : ilog.views.||vRect;

}

Notice how we provide adummy | | vRect object asan argument tothel | vRect angl e
constructor. Theinitial value of this rectangle is unimportant because the Gantt library will
subsequently resize the graphic to represent the time duration of the activity.

If you specify an | | vActi vi t yRender er Fact or y as your target object, the Gantt CSS
engine will ask the factory to create the activity renderer. However, we do not recommend
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that you use the renderer factories that are provided in the distribution because they are not
well suited to CSS styling. Thisis because the provided factories create renderer instances
that are shared among activities. In an application that does not use CSS styling, this
minimizes object creation and memory usage. However, this also defeats the ability of the
Gantt CSS engineto apply individualized rendering customizations. If you have written your
own activity renderer factory that does not share renderer instances, then it should work well
with CSS styling.

~
(2]
—

=
5.

«

In most cases, you will simply specify anl | vActi vi t yRender er implementation as your
target object. The following table lists the renderers provided in the distribution that provide
the most flexibility when used with CSS styling:

Table 7.4 Renderers For CSS Syling of Activities

Renderer Bean Properties Type

Il vBasi cActi vi t yBar background Col or
bottomMargin fl oat
font Font
foreground Col or
label String
style enum
thickness i nt
toolTipText String
topMargin fl oat

Il vBasi cActi vi tyLabel background Col or
bottomMargin fl oat
font Font
foreground Col or
horizontalAlignment | enum
label String
offset fl oat
toolTipText String
topMargin fl oat
verticalAlignment enum

Il vBasi cActi vi t ySymbol alignment enum
background Col or
bottomMargin fl oat
foreground Col or
shape enum
toolTipText String
topMargin fl oat

Il vActi vityConposit eRender er renderer Il vActi vityRend

erer
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Of course, other renderers provided in the distribution can also be specified in the style
sheet, aswell asany custom activity renderersthat you have written yourself. The following
example shows how tousean | | vActi vi t yConposi t eRender er to create amore
complex renderer from simpler ones:

activity {
cl ass : "ilog.views.gantt.graphic.renderer.!|lvActivityConpositeRenderer';
renderer[0] : @tbar;
renderer[1] : @istart Synbol ;
renderer[2] : @endSynbol ;

}
#bar {
class : 'ilog.views.gantt.graphic.renderer.||vBasicActivityBar';
backgr ound : powder bl ue;
bottonmvargin : 0.3;
}
#st art Synbol {
class : "ilog.views.gantt.graphic.renderer.!|lvBasi cActivitySynbol"';
al i gnment : START;
}
#endSynbol {
class : "ilog.views.gantt.graphic.renderer. |l vBasi cActivitySynbol"';
al i gnment : END,
}

Activity ID Selectors

Asshown in Table 7.3 on page 109, the ID property of activitiesin the Gantt data model can
be used as CSS ID selectors. For example, if your data model has an activity with an ID of
“A7345, you could specify arule that customizes the rendering of that specific activity like
this:

#A7345 {
class : 'ilog.views.gantt.graphic.renderer.!|l|vBasicActivityBar';
background : orange;
label : 'l ama special activity';

}

There are several things you should be cautious of when you use ID selectorsin your style
sheet:

0 Each activity should have an ID that is unique across all elements of the data model.

O Activity ID selectors can only be specified in the style sheet using al phanumeric
characters. The activities defined in section Scheduling Data for the CSS Examples on
page 101 have IDs that contain non-al phanumeric characters, such as the hyphen.
Therefore, this data model is not suitable for use with CSS ID selectors.
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0 For performance reasons, the Gantt CSS engine assumes that CSS element IDs are
immutable. Therefore, if the ID of an activity in your datamodel changes, the Gantt CSS
engine will not automatically re-interpret the ID selector rules. Although we do not
recommend that you create a data model implementation where the ID of data elements
change dynamically, you can overcome this limitation by reapplying the style sheet and
thereby forcing its compl ete re-interpretation.

llvGeneralActivity Properties

If your Gantt data model usesthe | | vGener al Acti vi ty implementation, you will have
the most flexibility when you write CSS declarations to style activities.

Il vGeneral Acti vi ty alowsyou to specify predefined and user-defined activity
properties as CSS attribute selectors. It also allows you to perform model indirection in the
value part of your CSS declarations. The provided examples, described in The Gantt and
Schedule CSS Examples on page 101, populate their data model with

Il vGeneral Acti vi ty instances.You can therefore use these examples to test and
experiment with the styling features described in this section.
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llvGeneralActivity Model Indirection

An introduction to CSS model indirection is provided in the ILOG JViews Stylable Data
Mapper (SDM) User’'s Manual. If your Gantt data model uses instances of

Il vGeneral Acti vi ty, you can use the @ construct on the right side of your declarations
to reference properties of the activity. As an example, hereisarule that 1abels the

Il vBasi cActi vit yBar renderer with the ID of the activity. The tooltip is rendered using
HTML formatting and displays the activity name and ID on separate lines, bold, and
centered:

activity {
class : 'ilog.views.gantt.graphic.renderer.!|l|vBasicActivityBar';
background : powder bl ue;
| abel : '@d';
tool Ti pText : ' @"<htm ><cent er ><b>" +@ d+" <br >" +@ane+" </ b></ cent er></ ht m >"* ;

}

llvGeneralActivity Attribute Selectors

An introduction to CSS attribute selectors is provided in the ILOG JViews Stylable Data
Mapper (SDM) User’'s Manual. Properties of the | | vGener al Acti vi t y instancesin your
datamodel can be used to match against attribute values in your CSS rule selectors. For
example, here are some cascaded rules from the provided act i vi t y- conpl eti on. css
style sheet that show atypical use of attribute selectors:

activity {
cl ass : 'ilog.views.gantt.graphic.renderer.||vBasicActivityBar';
| abel Cl@d
background : firebrick;
foreground : burlywood;

}

activity[conpletion >"'0'] {
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| abel D '@@d+", "+@onpletion';
}
activity[conpletion >="0.25"] {

background : coral;

foreground : bl ack;

}

activity[conpletion >= "'0.5"] {
background : 1ightsal non;

}

activity[conpletion >= "0.75"] {
background : khaki;
}

activity[conpletion >= '0.9"] {
background : |enonchiffon;

}

activity[conpletion >= '0.95'] {
background : honeydew;

}

activity[conpletion >= "1'] {
background : | awngreen;

}

Thefirst rule establishes the default rendering for al activities to be an

Il vBasi cActi vityBar that islabeled with the ID of the activity. Asexplained in
Scheduling Data for the CSS Examples on page 101, the default data model of the provided
examples defines anumeric “ completion” property for some of the activities. The style sheet
uses the value of the completion property to select which of the subsequent rules will be
cascaded and will further refine the rendering of the activity. If the activity’s completion
valueis greater than zero, the label will contain the activity 1D and the completion value.
The remaining rules set the background color of the activity bar based upon how the activity
matches against several completion threshold levels.

llvGeneralActivity CSS Classes

The Gantt CSS engine interprets the “tags’ property of an | | vGener al Acti vity asthe
space-separated list of the CSS classesit belongs to. For example, the default data model of
the provided examples defines atags value of “critical” for some of the activities:

<activity id="A-1.3" name="Requirenments Defined" start="21-10-2000 0:0: 0"
end="21-10-2000 0: 0: 0">
<property name="tags">critical </ property>

</activity>

You can then specify the following rules that will highlight all activitiesthat are members of
the“critical” classin a different color:
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activity {
class : 'ilog.views.gantt.graphic.renderer.!|lvBasicActivityBar';
background : powder bl ue;
| abel D t@d

}

activity.critical {
background : plum
}

Activity CSS Pseudoclasses

Asshown in Table 7.3, Syling Activities With CSS the Gantt CSS engine defines severa
activity pseudoclasses that you can use in your rule selectors. These are:
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O parent - Indicatesthat the activity has at least 1 child activity.

O | eaf - Theopposite of par ent , indicates that the activity has no children.
O mi | estone - Indicates that the activity has zero duration.

O sel ect ed - Indicates that the activity is selected.

Most of the previous CSS exampleswe have givenusean | | vBasi cAct i vi t yBar renderer
for al activities. You may have already noticed that this renderer becomes nearly invisible
when it attempts to render a milestone activity that has zero duration. The following rules
illustrate how we can provide asymbol renderer for these activities by using theni | est one
pseudoclassin our selector:

activity {
class : 'ilog.views.gantt.graphic.renderer.||vBasicActivityBar';
background : powder bl ue;
| abel Dl@d

}

activity:nilestone {
class : ‘ilog.views.gantt.graphic.renderer.||vBasicActivitySynbol’;
shape : DI AMOND;
foreground : yellow
label : @
}

Note: We have used the special @ value to ignore the label property declaration that the
milestone rule hasinherited.

The formatDate and formatDuration Functions

Asshown in Table 7.3 on page 109, the Gantt CSS engine provides 2 predefined functions
you can use as part of an expression in your style sheet: f or mat Dat e and
f or mat Dur at i on. Thef or mat Dat e function lets you format aDat e property value using
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astandard pattern string defined by thej ava. t ext . Si npl eDat eFor mat class. The syntax
of thisfunctioniis:

f or mat Dat e( <Si npl eDat eFor mat pattern>, <Date>)

Hereis an example declaration used to set the tooltip to the formatted start time of the
activity:

tool TipText : '@"Start: " + fornatDate("MM dd/yy", @tartTinme)';

Similarly, thef or mat Dur at i on function letsyou format an | | vDur at i on value using an
Il vDur ati onFor mat constant. The syntax of thisfunctionis:

format Duration(<l||vDurati onFormat constant>, <I|vDuration>)

Here is an example declaration used to set the tooltip to the formatted duration of the
activity:

tool Ti pText: '@"Duration: " + fornmatDurati on(LARGEST_UNI T_MEDI UM @luration)"';
You can see more complex usage of these functions by examining the

st andar d- | ook. css style sheet that is provided in thedenps/ gant t/ css/ dat a
directory.

Styling Constraints

Theconst rai nt element type identifies constraints in the Gantt data model that will be
styled by the CSS engine. The target object to which the CSS declarations will be applied
can be aninstance of I | vConst rai nt Graphi c or I | vConst r ai nt Graphi cFact ory.
The class of the target object must always be specified and is declared in the style sheet
using the reserved cl ass property name. Hereis an extremely simple CSS rule that will
render all constraints using the standard | | vConst r ai nt Gr aphi ¢ class:

constraint {
class: 'ilog.views.gantt.graphic.IlvConstraintG aphic';

}

We can then add additional declarations to the CSS rule that specify bean properties of the
Il vConstrai nt G aphi c target object that we want to customize:

constraint {

cl ass : "ilog.views.gantt.graphic.!|lvConstraintG&aphic';
foreground : green;
lineWdth : 2;

}
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The following table summarizes the CSS elements, tokens, and functions that are applicable
when styling constraints. Additional detail about each item in the table is discussed in the
subsequent sections.

Table 7.5 Syling Constraints With CSS

An instance of | | vConstrai nt.

GO An || vGener al Const rai nt provides the most flexibility.
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Properties of | | vGener al Constr ai nt .

LT Rl Not supported for other | | vConst r ai nt implementations.

I Il vConstrai nt Graphi c or

LETESHOL ARG Il vConstrai nt Graphi cFactory

CSS Element Type constraint

The ID property of I | vGener al Constr ai nt:
CSS ID Il vGeneral Constraint.getProperty(“id”).
Not supported for other | | vConst r ai nt implementations.

CSS Declaration Properties | Bean properties of the target object.

The tags property of I | vGener al Constrai nt:
CSS Classes Il vGeneral Constraint.getProperty(“tags”).
Not supported for other | | vConst r ai nt implementations.

CSS Pseudo Classes selected

Properties of | | vGener al Constrai nt .

SIS S Not supported for other | | vConst r ai nt implementations.

activityProperty()
CSS Custom Functions f or mat Dat e()
format Duration()

Constraint Graphic Target Objects

Asshown in Table 7.5, Syling Constraints With CSS, the target object to which the CSS
declarations will be applied can be an instance of | | vConst r ai nt Gr aphi c or

Il vConst r ai nt G aphi cFact ory. If you specify an | | vConst r ai nt G aphi cFact ory
as your target object, the Gantt CSS engine will ask the factory to create the constraint
graphic. In most cases, you will simply specify an1 | vConst r ai nt Gr aphi c asyour target
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object. The following table lists the Bean properties of I | vConst r ai nt G aphi ¢ that can
be customized with CSS styling:

Table 7.6 Constraint Graphic Bean Properties

Bean

Bean Properties . Allowed Values
Properties

connectionType enum TI ME_| NTERVAL_CONNECTI ON
BOUNDI NG_BOX_CONNECTI ON

endCap i nt ilog.views.||vStroke. CAP_BUTT
il og.views.|lvStroke. CAP_ROUND
ilog.views.||vStroke. CAP_SQUARE

foreground Col or

horizontalExtremitySegmentLength | f | oat

lineJoin i nt ilog.views. |l vStroke.JO N BEVEL
ilog.views.|lvStroke.JO N M TER
ilog.views.llvStroke.JO N _ROUND

lineStyle fl oat
lineWidth fl oat
oriented bool ean
tool TipText String

Constraint ID Selectors

Congtraints in the Gantt data model do not define an ID property as part of the basic

Il vConstrai nt interface. However, if you areusing the |l | vGener al Const r ai nt
implementation, thei d property will be interpreted as the CSS ID attribute and can be used
in ID selectors. For example, if your datamodel definesthe following constraint in its XML
datafile:

<constraint from"A723" to="A39" type="End-Start">
<property name="i d">C86</ property>
</ constraint>

You could then specify arule that customizes the rendering of that specific constraint like

this:

#C86 {
cl ass : 'ilog.views.gantt.graphic.!|lvConstraintG aphic';
foreground : nmgenta;
tool Ti pText : '|I ama special constraint';

}
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Note: The same limitations discussed in section Activity ID Selectors on page 112 apply to
constraint ID selectors.

llvGeneralConstraint Properties

If your Gantt datamodel usesthel | vGener al Const r ai nt implementation, you will have
the most flexibility when you write CSS declarations to style constraints.

Il vGener al Const rai nt allows you to specify predefined and user-defined constraint
properties as CSS attribute selectors. It also allows you to perform model indirection in the
value part of your CSS declarations. The provided examples, described in The Gantt and
Schedule CSS Examples on page 101, populate their data model with

Il vGener al Const rai nt instances. You can therefore use these examplesto test and
experiment with the styling features described in this section.

llvGeneralConstraint Model Indirection

Asshown in Table 7.5, Syling Constraints With CSS, if your Gantt data model uses
instances of | | vGener al Const r ai nt, you can use the @ construct on the right side of
your declarations to reference properties of the constraint. As an example, hereisarule that
sets the tooltip of the constraint graphic to be itstype, such as End-Start, Start-Start, and so
on. The tooltip is rendered using HTML formatting and displays the constraint type in bold:

constraint {

cl ass : "ilog.views.gantt.graphic.!|lvConstraintG&aphic';
foreground : green;
lineWdth : 2;

tool Ti pText : ' @"<htm ><b>"+@onstrai nt Type+"</b></htni >"";
}

llvGeneralConstraint Attribute Selectors

Propertiesof thel | vGener al Const r ai nt instancesin your data model can also be used to
match against attribute values in your CSS rule selectors. For example, you could add the
following cascaded constraint rules to the previous example in order to display different
constraint typesin different colors:

constraint {

cl ass : "ilog.views.gantt.graphic.!|lvConstraintG&aphic';

foreground : green;

lineWdth : 2;

tool Ti pText : ' @"<htm ><b>"+@onstrai nt Type+"</b></htni >"";
}

constraint[constraint Type="Start-Start"] {
foreground : nagenta;

}

constraint[constraint Type="Start-End"] {
foreground : bl ue;
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}

constraint[constraint Type="End- End"] {
foreground : orange;

}
llvGeneralConstraint CSS Classes

The Gantt CSS engine interprets the “tags’ property of an| | vGener al Const r ai nt asthe
space-separated list of the CSS classesit belongsto. Thisisidentical in concept to
IlvGeneral Activity CSS Classes on page 114. For example, let us set the tags property of a
constraint in our data model so that the constraint belongsto thedel ay andcri ti cal
classes:

anl | vGeneral Constraint.setProperty(“tags”, “delay critical”);

We can then add arule to the style sheet that highlights al constraints that are both delayed
and that are critical in adifferent color:
constraint.critical.delay {
foreground : red;
lineWdth : 5;
}

Constraint CSS Pseudoclasses

Asshown in Table 7.5, Syling Constraints With CSS, the Gantt CSS engine defines the
sel ect ed pseudoclass that you can use in your rule selectors. Here is an example of some
rules that increase the width of the constraint graphic to indicate when it is selected:

constraint {

cl ass : "ilog.views.gantt.graphic.!|lvConstraintG&aphic';
foreground : green;
lineWdth : 1;

}

constraint:sel ected {
lineWdth : 3;
}

The activityProperty Function

Asshown in Table 7.5, Syling Constraints With CSS, the Gantt CSS engine provides 3
predefined functions that you can use as part of an expression in your style sheet. We already
discussed two of the functionsin The formatDate and formatDuration Functions on

page 115. Theact i vi t yPropert y function lets you refer to a property of the constraint’s
f r omactivity or t o activity. The syntax of thisfunction is:

activityProperty(<llvGeneral Activity>, <property nane>)

Here is an example declaration used to set the tooltip of the constraint graphic to contain the
names of the constraint’'sf r omand t o activities:

tool Ti pText : '@"<htm >From "+activityProperty(@romActivity, "nane")+"<br>To:
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"+activityProperty(@oActivity, "name")+"</htm >"";

You can see more complex usage of this function by examining the st andar d- | ook. css
style sheet that is provided in the denos/ gant t / css/ dat a directory.
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The Gantt Printing Framework

ThellvGanttChart and |l vSchedul eChart classesare Ul components designed to
display your projects on screen. To distribute and to exchange the projects, you may need to
print the projects on paper. You may also need to print not only the visible part of the
projects but also the part that is not visible.
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The Gantt package provides APIsthat allow you to print the Gantt or Schedule chartsin a
document (single or multiple pages) without scrolling the Ul. These APIs collectively are
referred to as the Gantt printing framework

Note: Before reading this chapter you should familiarize yourself with the Printing
Framework User’s Manual.

Introduction

The Gantt printing framework extends the basic Views printing framework to add support
tollvGantt Chart andI | vSchedul eChart objects. The generic classes of the
ilog.views.util.print package have been subclassed to handle specific Gantt
properties.

These classes are:
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0O A Gantt printing controller, instance of thel | vGant t Pri nti ngControl | er class, that
controls the printing process.

0O A Gantt printable document, instance of thel | vGant t Pri nt abl eDocunent class, that
definesthe printing configuration and contains the Gantt data you want to print in aset of
pages.

O A Gantt sheet printable object, instance of the | | vPri nt abl eGant t Sheet class, thatis
used to print a portion of an| | vGant t Sheet .

O A time scale printable object, instance of thel | vPri nt abl eTi neScal e class, that is
used to print aportion of anI | vTi meScal e.

Simple Example

124

Run the example giveninthepri nt demo. The source code of this example can befoundin
the<instal | di r>/ denos/ gantt/print/src/print directory. For clarity reasons,
only the source code related to the Gantt printing is detailed here.

To create an instance of an | | vGant t Pri nti ngControl | er, proceed as follows:

IlvGnttChart gant = ..;
IlvGnttPrintingController printController =
new |l vGanttPrintingController(gantt);

Then, invoke on that instance the action you want to see performed, such aspri nt (),
set upDi al og(), or print Previ ew() asshown here:

printController.printPreview (java.awt.Frane)gantt. get TopLevel Ancestor());

The following picture shows the result of the demo:
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Preview: Page 1 of 2

Figure8.1 The Print Preview Dialog Box

Classes Involved

The following classes are involved in the Gantt printing framework:
0 llvGanttPrintableDocument

O llvGanttPrintingController

0 llvPrintableGanttSheet
a

IIvPrintableTimeScale

[lvGanttPrintableDocument

The Gantt printable document stores the printed document structure and defines a set of
parameters to customize the printing (the printed data window, which part of the Gantt is
printed, how the Gantt fits on the page, and so on). The printable document is responsible for
creating and populating the pages.
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Here are the different properties you can customize for printing:
O Divider position

Defines the position on the page that separates the table and the Gantt sheet (the value
must be between 0 and 1).

O Number of pages per band

The Gantt printing framework provides support for multipage printing through the pages
per band property. This represents the number of pages you want printed between the
start and the end date.

0 Repeat table
Indicates whether the table should be printed repeatedly on every page.
0 Sart date
The start date of the first printed page. This defines the beginning of the printed data.
0O End date
The end date for the last printed page in a band. This defines the end of the printed data.
0O Number of columnsof thetable
Indicates the number of table columnsto be printed.

Note: All these properties are also accessible from the Gantt Print Setup dialog box, which
you can invoke by calling setupDialog() on the IlvGanttPrintingController.

The following table summarized the | | vGant t Pri nt abl eDocument properties:

Default Value when

FATlEE 5y i eds Automatically Created
Divider position. get Di vi der Posi tion 0.5

set Di vi der Posi tion
End date of the last page in a | get End The chart visible time +
band. set End the chart visible duration
Number of pages per band. |get PagesPer Band 2

set PagesPer Band
Whether the table is printed | get Repeat Tabl e False
repeatedly on every page. | set Repeat Tabl e
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Default Value when
kel AEIES Automatically Created
Start date of the first page. getStart The chart visible time
setStart
Number of columns of the get Tabl eCol uimCount The chart table column count
table. set Tabl eCol urmCount

The default settings are shown here:

L] all i@ Dates From: | Sep 2, 2002 12:00:00 A
To: Sep 23,2002 12:00:00 AM

Fit to: ’E page(s) wide

Table
Print: ’E table columnis)
Table size: @ %
[Z] Print table on all pages
) page Order ...............................................................

Z) Down, then over
(® Over, then down
0K Cancel

Figure8.2 Default Print Settings

With these settings you get 2 pagesin the Print Preview window. You can see that the table,
with its 6 columns, is only displayed on the first page occupying 50% of the page size.
Figure 8.1 shows the first page while Figure 8.3 shows the second page:
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L5 Print Preview ll

|Ereviuus| |Print_...||Set@...| |?5 o | [vi Margins |Close

| »

Preview: Page 2 of 2

Figure8.3 The 2nd Page of the Print Preview Dialog Box

llvGanttPrintingController

The printing controller controls the printing process. It initiates the printer job, handles the
Setup and Preview dialog boxes, and configures the document accordingly.

The configuration of the document can be done:
O Automatically, by using the following constructor:
public IlvGnttPrintingController(llvH erarchyChart chart)

In this case, a printable document is created with the pages oriented in landscape, two
pages per band, and all the columns of the Gantt table printed on the first page only
(occupying half of the page size). See Figure 8.1.

0O Through code, by creating a Gantt printable document and setting the parameters as
described in section lIvGanttPrintableDocument.
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[lvPrintableGanttSheet

Thell vPrint abl eGant t Sheet representsthe concrete Gantt sheet object that can be
printed. It implementsthe ! | vPri nt abl e interface (for more information, see the Printing
Framework User’'s Manual), and letsyou print the | | vGant t Sheet within aregion of the
printable area of an | | vPage.

The way the Gantt fills the region is determined by the different document properties.
Consequently, users do not need to use this object if they want to print a Gantt using the
parameters provided by the Setup dialog box.

Users need to use this classif they want to control their I | vPri nt abl eDocunent by
creating pages and adding their I | vPri nt abl eQbj ect (seethe Printing Framework User’s
Manual).

[lvPrintableTimeScale

Thel |l vPrint abl eTi meScal e represents the concrete time scale object that can be
printed. It implementsthe | | vPri nt abl e interface, and lets you print a portion of the
Il vTi meScal e.

The way the Gantt fills the region is determined by the different document properties.
Consequently users do not need to use this object if they want to print a Gantt using the
parameters provided by the Setup dialog box.

Users need to use this class if they want to control their | | vPr i nt abl eDocunent by
creating pagesand adding their | | vPri nt abl eObj ect (seethe Printing Framework User’s
Manual).
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How it Works

A printing task isinitiated and processed by an | | vGant t Pri nti ngCont rol | er instance.
It can be done either by code (usingthel | vPrintingController. print(bool ean)
method) or from a GUI request using the Setup or Preview dialog (by means of the

Il vPrintingController.printPreview( Wndow) and

Il vPrintingController.setupDi al og(W ndow, bool ean, bool ean) methods).

When aprinting task is initiated, the document associated with the printing controller is
prepared for printing: pages are initialized with the printable objects and added to the
document.

Note: See section lIvGanttPrintingController for a description of how a document is
associated withthel | vGantt PrintingControl |l er.
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Handling Pages

Pages of aGantt document are instances of thei | og. vi ews. uti | . print. || vPage class.
They handle a collection of printable objects, instances of
ilog.views.util.print.IlIvPrintabl eject.

Populating a Page

Pages created by an | | vGant t Pri nt abl eDocunment are populated in the
Il vGant t Print abl eDocunent . cr eat ePages() method. You may override the
cr eat ePages method if you want to add additional printable objectsto the page.

The cr eat ePages implementation uses the following printable objects:

. ilog.views.util.print.llvPrintabl eTabl eHeader, if there are columnsto
print

. ilog.views.util.print.|lvPrintabl eTabl e, if there are columnsto print
. ilog.views.gantt.print.IlvPrintabl eTi meScal e
. ilog.views.gantt.print.|lvPrintabl eGantt Sheet

. ilog.views.util.print.llvPrintabl eRectangle

Example

130

For a more complex example, you should look in the chart t abl enodel demo in the
<i nstal | di r>/ denos/ chart/t abl enodel directory, and read the Printing chapter in
the Charts User’'s Manual .

ILOG JVIEWS 5.5 — GANTT USER’'S MANUAL



Thin-Client Support for Web Applications

In the chapters so far, we have discussed how the Gantt Chart module can be used on the
client side where you develop Java applets or applications. The Gantt module can also be
used on the server side. Some Web applications require that the client stay very light, with
most of the functionality residing in the server. The thin-client support in the Gantt module
allows you to create such types of applications easily. You can use the power of the ILOG
JViews Gantt module to build Gantt or Schedule charts on the Web server. You can then use
the Gantt thin-client support on your Web browser to display and interact with those images
created by the server.

In this chapter we will see how to use the Gantt packages and classes on both the server side
and the client side. The topics are:

Gantt Thin-Client Web Architecture
Getting Started With the Gantt Thin Client: An Example
Developing the Server Side
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Developing the Client Side

g
g
g
g
O Adding Client/Server Interactions
g

The llvGanttServlet and llvGanttServletSupport Classes
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Gantt Thin-Client Web Architecture

The Gantt thin-client web application support is based on the Java servlet technology.
Servlets are Java programs that run on a Web server. They act asamiddle layer between
HTTP requests coming from a Web browser or other HTTP clients (such as applets or
applications) and the application or databases on the Web server. The job of the servlet isto
read and interpret HTTP requests coming from an HTTP client program and to generate a
resulting document that in most casesisan HTML page. For more information about servlet
technology, you can visit the JavaSoft siteht t p: / / j ava. sun. cont product s/ servl et.
This site also provides information about the Web servers that support Java servlets.

For the predefined Gantt thin client, the content created by the servlet is primarily a JPEG or
PNG image. The servlet generates the images from a Gantt Chart server side application that
isamost identical to the client side Gantt Chart applications we have discussed in previous
chapters. The servlet acts as an intermediate layer. It interprets the HT TP requests from the
thin client running in the user’s browser, generates images of the Gantt Chart server side
application, and delivers the images in HT TP responses back to the client. In turn, the Gantt
Chart server side application may obtain the scheduling information that it displays from
XML files, databases, or other application-specific data. Thisbasic architectureisillustrated
in Figure 9.1:

e Web Browser

il

HTTP Request Gantt Chart

Gantt Serviet Application

| Image

Web Server

Figure9.1 Gantt Thin-Client Web Application Architecture
The JViews Gantt thin-client support contains the following:

O An abstract servlet class that can generate images from a Gantt Chart display.

0O A set of browser-independent Dynamic HTML scripts written in JavaScript that can be
used on the client side to display and interact with the images created on the server side.
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Getting Started With the Gantt Thin Client: An Example

Creating a Gantt thin-client application consists of two steps: developing the server side and
developing the client side. The Gantt Servlet example, provided with the distribution,
illustrates these steps.

The Gantt Servlet Example
The Gantt Servlet example can be found in the following directory:
<instal |l dir>/denos/gantt/servl et

This example allows you to show a standard Gantt Chart of scheduling informationin athin-

client context.
/3 Gantt Servlet [DHTML) @ ILDG - Microsoft Internet Explorer =] |
File Edit ‘“iew Favorites Toolz Help _
<= Back - I ] vt | Qi Seach [GFavoites CAHistonw | - S - o]
Address |@ http: #/localhost: 8080/ gantt/dhtml/index. hirnl j @ Go || Links ®
o i [Aug 2001 [5ep 2001 b
waz  [wa3 Wad W35 [iizm +
Project Summary fug9,2001 [ F3
9 Gather Requirements [Aug 9, 2001 QP e
©- Talk to customers hugs, 2001 |, &
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Figure9.2 The Gantt Serviet Example
The Gantt Servlet example is composed of the following:

O The server side, which consists of 3 Javafileslocated in the directory:

<instal |l dir>/denos/gantt/servlet/src
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Thesefiles are;

File Description

GanttChart Servl et.java A servlet that produces JPEG images from a
standard | | vGant t Chart component.

Si npl ePr oj ect Dat aMbdel . j ava | A Gantt data model that contains the project
scheduling information.

WeekendGri d. j ava A customized vertical grid that is used with the
Il vGantt Chart to highlight weekend periods.

O The DHTML client, which consists of:
. TheHTML starting page:

<i nstal | di r>/ denos/ gantt/servl et/ web/i ndex. ht m

. The set of JViews common JavaScript DHTML components, located in:

<instal ldir>/classes/thinclient/javascri pt
and the images needed for these componentsin:
<instal | dir>/classes/thinclient/javascript/imges

. The set of Gantt JavaScript DHTML components, located in:

<installdir>/classes/thinclient/javascript/gantt
and the images needed for these componentsiin:

<installdir>/classes/thinclient/javascript/gantt/inages

Installing and Running the Gantt Servlet Example

To run the Gantt Servlet example requires a Web server and a Web browser that support
Dynamic HTML. The Web server must support the Servliet APl 2.1 or later.

The Gantt Servlet example contains a WAR file (Web Archive):

<instal |l dir>/denos/gantt/servlet/gantt. war

that allows you to easily install the example on the Web server of your choice. You can
check the latest list of serversthat support servlets at

http://java. sun. conf products/servl et/industry. htn

For your convenience, we have supplied the Tomcat web server with the ILOG JViews
distribution. The Gantt Servlet Exampleis pre-installed in Tomcat and is ready to run.
TOMCAT isthe officia reference implementation of the Servlet and JSP specifications. To
get more information on Tomcat goto ht t p: // j akart a. apache. org/ toncat /.
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Browsers that support DHTML are Netscape Communicator 4.x (on Windows and UNIX
platforms), and Internet Explorer 5.0 and higher (on Windows platforms).

Here are the steps for running the example on the Tomcat web server supplied with the
ILOG JViews installation:

1. Setthe JAVA_HOME environment variable to point to your Java Devel opment Kit
installation.

2. Gotothe Tomcat bi n directory located in<i nst al | di r >/t ool s/t oncat/ bi n,
where <i nst al | di r > isthe directory in which ILOG JViewsisinstalled.

3. Depending on your system, runthe st ar t up. bat or st ar t up. sh script to run the
Tomcat server.

4. Launch aWeb browser and open the page: ht t p: / /| ocal host : 8080/ gant t
5. For additional details, consult the ILOG JViews installation and setup instructionsin:

<installdir>/htm/installation.htm
Your browser then shows the Gantt Servlet example.

Developing the Server Side

The server side of a Gantt thin-client application is composed of two main parts. the Gantt
application itself, which can be any type of Gantt Chart or Schedule Chart built upon the
Gantt module components and APIs, and a Servlet that interprets requests from the client to
generate images of the chart. Here is an overview of the key classes and their relationships:

1.n
HupServiet IivHierarchyChart
!
{ivGanttSeniet ! {ivGanttSenvietSuppor|
doGet() ™ handleRequest()
createSenvietSupport) getChari()
i i
‘ lvGanttChart l¥ScheduleChart

1
GanttChartServiet GanttChartServiet.

Figure9.3 Overview of Key Server-Sde Classes
The server-side classes are colored to indicate their packaging:
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O Theyellow class, HTTPSer vl et , ispart of the standard Java Servlet API. It islocated in
thej avax. servl et . htt p package and is the abstract base class for all HTTP servlet
implementations.

O The blue classes are members of the Gantt module API. The abstract classes
IlvGanttServl et and || vGantt Servl et Support belong to the
ilog.views.gantt.servlet package. || vGantt Servl et isan abstract servlet that
responds to HT TP requests to generate images of a Gantt Chart or a Schedule Chart.

Il vGantt Servl et isavery simple class that delegates al its real work to an instance
of I'l vGantt Ser vl et Support . Thisalows you to easily integrate the full capabilities
of the Gantt server-side classes into your own servlet implementations.

O The green classes belong to the Gantt Servlet Example and are located in the file:
<installdir>/denos/gantt/servlet/src/GanttChartServlet.java

Gant t Chart Ser vl et isthe concrete serviet implementation for the server side of the
example. Its concrete inner support class, Gant t Chart Ser vl et . Ser vl et Support,
generates images of a standard Gantt Chart in responseto HTTP requests.

To analyze these parts, we will see how the server side is built in the Gantt Servlet example.

The Servlet Support Class

The Gantt Servlet example displays a standard Gantt Chart containing project scheduling
information. Thel | vGant t Ser vl et Support classdoes all the work on the server side to
generate images of the chart in response to HTTP requests. The concrete implementation for
thisexampleisthel | vGantt Chart Ser vl et . Ser vl et Support inner class, located inthe
file:

<instal |l dir>/denos/gantt/servlet/src/GanttChartServlet.java

The getChart Method
The method:

public IlvHi erarchyChart getChart (HtpServl et Request,
|| vServl et Request Par anet er s)
throws Servl et Exception

isthe only abstract method of the | | vGant t Ser vl et Support class. It should return the
Il vGantt Chart orl | vSchedul eChart that will be used to satisfy an HTTP request. The
request is given as aparameter to the get Chart method, soitispossibleto provide chartsto
the client that are session-specific. The servlet support class of the example has been
simplified to use asingle Gantt Chart instance to satisfy all HTTP requests. This means that
every client will see the same data.

The Example Code
First, weincludethei nport statements that are required to use the Java Serviet API:
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i nport javax.servlet.*;
i nport javax.servlet.http.*;

Thenweincludethei nport statementsthat are required for the Gantt module and the Gantt
server side classes:

inport ilog.views.gantt.*;
inport ilog.views.gantt.servlet.*;

The servlet support class of the exampleis very simple, and consists of only 2 methods:

cl ass Servl et Support extends |l vGantt Servl et Support
{

private Il vH erarchyChart _chart;

/**

* Creates the Gantt chart that will be used by the servliet to satisfy HITP
* requests.

*/

private Il vH erarchyChart createChart()

{

Il vH erarchyChart chart = new |l vGnttChart();

Il vGant t Model ganttMbdel = new Si npl eProj ect Dat aMbdel () ;

chart. set Gant t Model (gantt Model );

chart.getGantt Sheet (). setVertical Gid(new WekendGid());
nore chart custonizations ...

return chart;

}

/**

* Returns the chart used for the specified request. This inplenentation
* always returns the same chart.

* @aram request The current HTTP request.

* @aram parans The paraneters parsed fromthe request.

* [ ©O
public Il vH erarchyChart getChart(HtpServl et Request request, _|
I I vServl et Request Par anet ers par ans) =3

throws Servl et Exception 5

{ @)
synchroni zed(this) { o
if (_chart == null) { 2
_chart = createChart(); (C/)

} o

} S
return _chart; =

}
}

Asyou can see, the steps necessary to create a chart on the server side are almost identical to
those we have discussed in earlier chapters for developing client-side Java applications and
applets. In summary, you will need to:

1. Create aconcrete subclass of | | vGant t Ser vl et Support .
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2. Implement the get Chart method to return an instance of | | vGant t Chart or
I vSchedul eChart .

3. Connect the chart to your application data model and customize the appearance of the
chart asyou desire.

Multi-Threading Issues on the Server Side

We now need to briefly discuss the threading issues involved when using GUI components,
suchasthel | vGant t Chart and I | vSchedul eChart, on the server side. The Web server
run-time environment is inherently multi-threaded. However, the Gantt chart components,
like all Swing GUI components, are not multi-thread safe. There is also afurther design
constraint of Swing GUI components. After the Web server has sent an image of a chart to
the client for the first time, all modifications to the visual properties of the chart must be
performed on the AWT event dispatch thread. The AWT event dispatch thread will never be
the same thread that the HTTP request is being serviced on.

Ingenerd, thel | vGant t Ser vl et Support base class handles all these threading issues for
you. It ensures that all requests to modify a chart and generate its image are moved from the
HTTP request thread onto the AWT event dispatch thread as necessary. In the

cr eat eChart method of the servlet support class, we are able to customize the visual
properties of the chart on the HT TP request thread because the chart has not been sent to the
client yet. However, note the use of the synchr oni zed block in theget Chart method.
Thisis necessary to ensure that only asingle chart instance is ever created in the multi-
threaded Web server environment.

The Servlet Class

Thell vGant t Servl et classisasimple HTTP servlet implementation that delegates all its
work to its associated support class. It contains a single abstract method:

protected Il vGantt Servl et Support createServl et Support()

This method must return the single support instance that will service the HT TP requests sent
to the servlet. The implementation of this class for the example islocated in thefile:

<installdir>/denos/gantt/servlet/src/GanttChartServlet.java

It consists of only thecr eat eSer vl et Support method:

public class GanttChartServl et extends |IlvGantt Servl et
{

| **

* Creates the servlet support object to which this servlet del egates HITP
* request handling.

*/

protected Il vGantt Servl et Support createServl et Support ()

{
Il vGantt Servl et Support support = new Servl et Support();
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. custom ze the support class ...
return support;
}
}

Summary

Asyou have seen, creating the server side of the Gantt Chart web application isvery simple.
The servlet can now answer HTTP requests from a client by sending JPEG images of the
chart. If you have the Tomcat server running that is supplied with the ILOG JViews
distribution, you can try typing the following HTTP request in your Web browser:

http://1ocal host: 8080/ gantt/
Gant t Chart Ser vl et ?r equest =i mage&w dt h=400&hei ght =300

This produces the following image:

'; http: /flocalhost: 8080/ gantt/G anttChart5 ervlet ?reques -0 ﬂ
File Edit ‘“iew Favorites Toolz Help H
<= Back - D 2] &1 | @seach [GFavoites (AHiston | Y S = @

Address |g| http: #flocalhost: 3080/gantt/G anttChartS ervlet Prequest=imagefwidth=400%height=300 j (t)Go Links **
Al
NatE ug 2001
Wiz w33
Project Summary -

@ Gather Requir t:
@ Talk to customers
ﬂ Wirite up regquirements L—{ Wiitite up
@ Marketing Specification
[¥] First Draft Specification
¥ Second Draft Specificatid
€ Proof of Concept

In this request, we ask the servlet named Gant t Char t Ser vl et to produce an image of size
400 x 300 showing theentirel | vGant t Chart component. |n most cases you do not haveto
know the servlet parameters because the client side Dynamic HTML objects provided by the
Gantt module will take care of the HTTP requests for you.

©
@ Rough Design -
&= Fabricate Prototype 5'—
[ Burnin Testing =1
= — L
|¥| Prepare Demo " Q
AL s » =
| | [] [*] - g
&] Done & Local intranet -
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c
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After creating the server side, you can create the client side of your Gantt Web application.
The Gantt thin-client support allows you to easily build a client based on Dynamic HTML
that will run on Web browsers that support DHTML. You build an HTML web page for the
DHTML client using predefined JavaScript components.

Developing a Dynamic HTML Client

The static nature of HTML limits the interactivity of Web pages. Dynamic HTML allows
you to create Web pages that are more interactive and engaging. It gives content providers
new controls and allows them to manipulate the contents of HTML pages through scripting.
To learn more about Dynamic HTML, you can visit the following Web sites:

0O The Microsoft Web Workshop:
http://nmsdn. m crosoft. com wor kshop/
0O The Netscape DevEdge pages on DHTML:

http://devel oper. net scape. com t ech/ dynhtm /i ndex. ht m

The ILOG JViews Gantt module provides a set of browser-independent Dynamic HTML
components written in JavaScript that allow you to build your DHTML pages very easily.
The JavaScript files are located in the 2 directories:

O <installdir>/classes/thinclient/javascript
Contains the JViews common JavaScript DHTML components.
0 <installdir>/classes/thinclient/javascript/gantt

Contains the Gantt JavaScript DHTML components

Warning: Keep in mind that not all versions of Web browsers support DHTML. The ILOG
JViews DHTML scripts have been tested on Internet Explorer 5.x and higher (on Windows
platforms, and Netscape Communicator 4.x (on Windows and UNI X platforms).

Common DHTML Components
The common JavaScript DHTML components are located in the directory:

<installdir>/classes/thinclient/javascript

Hereis an overview of the common DHTML component classes and their relationships:
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Hivi IvScrol

Ihvima lvHTMI lvHSe lIviSe

]

Figure9.4 Common DHTML Components
Hereisthelist of common JavaScript files and a brief description of each:
Table9.1 Common DHTML Script Files

Script File Description

IHvUtil.js Dynamic HTML tools and functions used by other
scripts. This file must always be included. This file
defines the | | vQbj ect and | | vPanel classes.

Il vEmptyView. js Defines the class | | vEnpt yVi ew, the base class
for all view components that have a size and
position on the HTML page.

IlvlimageView. js Defines the I | vl mageVi ewand
Il vl mageEvent Vi ew classes.

_ (]

Ilvd assView. js Defines the I | vd assVi ewclass. _|
=0

Il vResi zabl eVi ew. j s Defines the | | vResi zabl eVi ewclass, the base >
class for all view components that can be Q

interactively resized. This is the base class for o

Il vGantt Vi ew. -

2

Il vAbstractView.js Defines the | | vAbst r act Vi ewclass, the base g
o

class for | | vGant t Conponent Vi ew.

Ilvinteractor.js Defines the I | vl nt er act or class, the base
class for all view interactors.

IlvButton.js Defines the I | vBut t on class, a simple DHTML
button.
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Table9.1 Common DHTML Script Files (Continued)

Script File Description

Il vTool Bar.js Defines the I | vTool Bar class, a DHTML toolbar
that can contain | | vBut t ons.

IlvinteractorButton.js Defines the I | vl nt er act or But t on class, a
subclass of | | vBut t on that can set an interactor
on a view.

IlvScrollbar.js Defines the DHTML scroll bar classes

IlvScrol |l Bar, |1l vVScrol |l Bar, and
Il vHScrol | Bar.

The full reference documentation of each component can be found in the Dynamic HTML
Component Reference located in:

<instal |l dir>/doc/jscript/index.htm

Gantt DHTML Components

The Gantt JavaScript DHTML components are located in the directory:
<installdir>/classes/thinclient/javascript/gantt

Hereis an overview of the Gantt DHTML component classes and their relationships:

livResizable

livAbstra

i

IivGanttComponent,
View
livGanttView llvGanttTableView |— livGanttSheetView

IIVHSchIH llvGanttSplitter

Figure9.5 Gantt DHTML Components
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Hereisthelist of Gantt JavaScript files and a brief description of each:
Table9.2 Gantt DHTML Script Files

Script File Description

gantt.js A file containing all the scripts for all the
Gantt and Common components. You import
this file into your Web page instead of
importing all the individual components.

llvGnttView js Defines the main Gantt view classes
Il vGntt Vi ew,

I | vGant t Conrponent Vi ew,

Il vGntt Tabl eVi ew, and

Il vGantt Sheet Vi ew.

IlvGantt Tabl eScrol | I nteractor.js |Defines the class

Il vGntt Tabl eScrol | I nteractor, an
interactor that lets you pan and scroll an

Il vGantt Tabl eVi ew.

Il vGantt Sheet Scrol | I nteractor.js |Defines the class

Il vGantt Sheet Scrol | | nteractor, an
interactor that lets you pan and scroll an

Il vGant t Sheet Vi ew.

I | vRowExpandCol | apsel nt eract or. j s | Defines the class

I | vRowExpandCol | apsel nt eract or, an
interactor that lets you expand and collapse
rowsinan || vGntt Tabl eVi ewor an

Il vGant t Sheet Vi ew.

The full reference documentation of each component can be found in the Dynamic HTML
Component Reference located in:

<installdir>/doc/jscript/index.htm

The DHTML Client for the Gantt Servlet Example
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We will now create a Dynamic HTML client for the Gantt Servlet example, starting with a
very ssimple example and including most of the DHTML components. The full HTML file
for the Gantt Servlet exampleislocated in:

<instal | di r>/ denos/ gantt/servl et/ web/i ndex. ht m
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Web Application Directory Structure

Before we start using the Gantt DHTML components to build our client, we must first
decide on the directory structure that the users will see when they visit our Web Application
with their browser. This does not, and should not, match the location of the example and
JavaScript filesin the ILOG JViews distribution. The Gantt Servlet example is deployed to
use the following directory structure:

3 apme=\\eb pages
=] script q——JavaScript files
1 images m|mages needed by JavaScript files

The Ant build file for the Gantt Servlet example:
<instal |l dir>/denos/gantt/servlet/buil d.xm
creates this directory structureinthegant t . war Web Archive.

The llvGanttView DHTML Component

Thel | vGant t Vi ewcomponent (located inthel | vGant t Vi ew. j s fil€) isthe main Gantt
DHTML component. This component queries the servlet and displays the resulting image of
the chart.

First, we must include the JavaScript files that are required to use the | | vGant t Vi ew
component:

ITvUtil.js

Il vEmptyView. js
IlvlimageView js
Ilvd assView. js

Il vResi zabl eView. j s
Il vAbstractView. s

IlvScrollbar.js

o 0o o o o o o o»g

IlvGanttView js
Instead of including the individual . j s files of each component, you can add thefile:
<installdir>/classes/thinclient/gantt/gantt.js

Thisfileisaconcatenation of all the. j s filesrequired for developing DHML thin clientsin
the Gantt module.
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Hereisasimple HTML pagethat createsan | | vGant t Vi ew.

<HTM.>

<HEAD>

<META HTTP- EQUI V="Expi res" CONTENT="Mon, 01 Jan 1990 00: 00: 01 GwI'">
<META HTTP- EQUI V="Pragna" CONTENT="no-cache">

</ HEAD>

<script TYPE="text/javascript" src="script/lIlvUW0il.js" ></script>

<script TYPE="text/javascript" src="script/l|vEnptyView. js"></script>
<script TYPE="text/javascript" src="script/llvlnageViewjs"></script>
<script TYPE="text/javascript" src="script/llvdassView.js"></script>
<script TYPE="text/javascript" src="script/llvResizableViewjs"></script>
<script TYPE="text/javascript" src="script/llvAbstractView js"></script>
<script TYPE="text/javascript" src="script/llvScrollbar.js"></script>
<script TYPE="text/javascript" src="script/llvGnttView js"></script>

<script TYPE="text/javascript">
function init()

{

chartView init();
}
function handl eResi ze()
{

i f (docunent.| ayers)

wi ndow. | ocati on. rel oad()

}
</ script>
<body onl oad="init()" onunl oad="il vDi spose()”

onr esi ze="handl eResi ze()" bgcol or="#ffffff">
<script TYPE="text/javascript">
/1 The Gantt chart servlet.
var servletNane = "/gantt/GanttChartServlet";

/'l Position of the Gantt Chart.
var chartX = 25;
var chartY = 25;
var chartH = 350;
var chartW= 700;

var chartView = new Il vGnttViewchart X, chartyY, chartW chartH);
chart Vi ew. set Servl et URL(ser vl et Nare) ;
chartVi ew. t oHTM.() ;

</ script>

</ body>

</htm >

In this example we start by importing the needed JavaScript files:

<script TYPE="text/javascript" src="script/IlvUW0il.js" ></script>
<script TYPE="text/javascript" src="script/l|vEnptyView. js"></script>
<script TYPE="text/javascript" src="script/IlvlnageViewjs"></script>
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<script TYPE="text/javascript" src="script/llvd assViewjs"></script>
<script TYPE="text/javascript" src="script/llvResizableView js"></script>
<script TYPE="text/javascript" src="script/llvAbstractView js"></script>
<script TYPE="text/javascript" src="script/llvScrollbar.js"></script>
<script TYPE="text/javascript" src="script/llvGnttView.js"></script>

The JavaScript files must be placed in the head of the page. Note that the scripts areincluded
fromtherelativescri pt subdirectory. Remember that when we build the Web application,
the HTML Web pages will be placed in the upper directory and the scriptswill bein the
scri pt directory.

Inthebody of the page, we createan | | vGant t Vi ewlocated in (25, 25) onthe HTML page.
The sizeis 350 x 700. This view displays images produced by the servlet

Gant t Chart Ser vl et . Note thet oHTM. method that creates the HTML necessary for the
component.

This example a so defines two JavaScript functions:

0O Theinit function, called onthe onl oad event of the page, initializes the
Il vGantt Vi ewby calingitsi ni t method.

0O Thehandl eResi ze function, called ontheonr esi ze event of the page, will reload the
page if the browser is Netscape Communicator 4 or higher. Thisis necessary for a correct
resizing of Dynamic HTML content on Communicator.

Note: Theglobal i | vDi spose function must be called in the onunl oad event of the
HTML page. This function disposes of all the resources acquired by the JMews DHTML
components.

Oncethe image is loaded from the server, the page looks like this:
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The Message Panel

Wewill now add aDynamic HTML panel below our main view. A DHTML panel isan area
of the page that can contain some HTML content. We will usethe DHTML panel to display
status messages as the user interacts with the Gantt view. We create the message panel using
theclass| | vHTM.Panel , definedinthel | vUti | . j s file.

The body of the pageis now:
l Note: The lines added arein bold.

<body onl oad="init()" onunl oad="ilvDi spose()”
onr esi ze="handl eResi ze()" bgcol or="#ffffff">
<script TYPE="text/javascript">
/1 The Gantt chart servlet.
var servletNane = "/gantt/GanttChartServlet";

/1 Position of the Gantt Chart.
var chartX = 25;
var chartY = 25;
var chartH = 350;
var chartW= 700;
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var chartView = new Il vGnttViewchartX chartyY, chartW chartH);
chart Vi ew. set Servl et URL(ser vl et Nane) ;
chartVi ew. t oHTM.() ;

var nmessagePanel = new || vHTM.Panel ('');
nessagePanel . set Backgr oundCol or (' #B6D5DA' ) ;
messagePanel . set Vi si bl e(true);

chart Vi ew. set MessagePanel (messagePanel ) ;
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var |ayoutPage = function(chart) {
nessagePanel . set Bounds(chart. getLeft(),
chart.getTop() + chart.getHeight() + 15,
chart.getWdth(),
45);

}
| ayout Page(chartVi ew) ;

chart Vi ew. addSi zeLi st ener (| ayout Page) ;

</ script>
</ body>

Note that the | | vHTMLPanel does not have at oHTM. method, it generatesits HTML
content immediately from within its constructor. Also, thel | vHTM_Panel isinitialy
hidden. You must explicitly call itsset Vi si bl e method to show it on the page. These are
the main differences between the DHTML “view” components and the DHTML “panel”
components.

We anticipate that we will make the main Gantt view interactively resizable. Therefore, we
have created al ayout Page function that positions the message panel relative to the current
size and position of the main Gantt view:

var | ayoutPage = function(chart) {
nmessagePanel . set Bounds(chart. getLeft (),
chart.get Top() + chart.getHeight() + 15,
chart.getWdth(),
45);
}

We then call | ayout Page to perform theinitial arrangement of the components:
| ayout Page(chart Vi ew) ;

And we add the| ayout Page to listen to resize eventsfromthel | vGant t Vi ew:.
chart Vi ew. addSi zeLi st ener (| ayout Page) ;

Our web page now looks like this:
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Interactively Resizing the llvGanttView

We will now make the main Gantt view interactively resizable by calling the
set Resi zabl e method:

var chartView = new |l vGnttView(chartX, chartyY, chartW chartH);
chart Vi ew. set Servl et URL(servl et Nane) ;

chart Vi ew. set Resi zabl e(true);

chart Vi ew. t oHTM.() ;

Our I | vGant t Vi ewnow displays aresize tool at its lower right corner:

&

We can now click and drag on thetool to interactively resize the Gantt view. When theresize
operation completes, the |l ayout Page method is invoked, and the position of the message
panel is updated to match that of the main view.
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Decorative Panels

Next, we will add some decorative panels around our main Gantt view to improve the
appearance of the web page. Weusean I | vHTM_Panel to display atiled image pattern asa
background frame:

var backgroundPanel = new || vHTM.Panel ('");

backgr oundPanel . set Backgr oundl mage(i | vl magePath + ' skybg.jpg');
backgr oundPanel . set Backgr oundCol or (* #909090' ) ;

backgr oundPanel . set Vi si bl e(true);
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The background panel must be created beforethe | | vGant t Vi ew. t oHTM. method is
invoked. DHTML components have an implied z-order in the browser that is determined by
the order that their HTML codeis created in the page body. The | | vHTM_Panel component
createsits HTML codein its constructor and the | | vGant t Vi ew component creates its
HTML codeinitst oHTM. method. By placing the background panel before the Gantt view
in the page body, we ensure that the panel will appear behind the Gantt view.

Thei | vl magePat h variable, used to define the tiled image for the background panel, isa
global variabledefinedini | vUti | . j s. It contains the path to the images used by the script
files. Itsdefault valueisscri pt / i mages, which isthe location of theimagefilesrelativeto
the web pages in our Web application.

We also add a small company logo to display on the right side of the message panel. We use
anl | vl mageVi ewcomponent instead of an| | vHTM_Panel because we do not want to tile
the logo image:

var | ogoPanel = new IlvlmageView0, 0, 67, 30,
ilvlimagePath+' ilog-small.gif');
| ogoPanel .t oHTM.() ;

Thel | vl mageVi ew component has the additional advantage of remaining hidden until its
image is loaded. Thisisimportant for a nice appearance when the images take some time to
download from the server due to image size or network latencies. Normally, if an image has
not been loaded from the server yet, the browser will display abox withared “X” init:

=

Thel | vl mageVi ew component avoids this effect and remainsinvisible until theimageis
available to display.

Finally, we must update the | ayout Page method to properly arrange the new panels:

var | ayoutPage = function(chart) {
nmessagePanel . set Bounds(chart. getLeft (),
chart. get Top() +chart. get Hei ght () +15,
chart.get Wdt h() -1 ogoPanel . get Wdt h() - 15,
| ogoPanel . get Hei ght () ) ;
backgroundPanel . set Bounds(chart. getLeft() - 10,
chart.getTop() - 10,
chart.get Wdt h()+ 20,
messagePanel . get Top() +
nessagePanel . get Hei ght () + 20 -
chart.getTop());
| ogoPanel . set Locat i on( nessagePanel . get Left () +
messagePanel . get Wdt h() + 15,
messagePanel . get Top());
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The body of the HTML file now looks like:

<body onl oad="init()" onunl oad="il vDi spose()”
onr esi ze="handl eResi ze()" bgcol or="#ffffff">
<script TYPE="text/javascript">
/1 The Gantt chart servlet
var servletNane = "/gantt/GanttChartServlet";

/'l Position of the Gantt Chart.
var chartX = 25;
var chartY = 25;
var chartH = 350;
var chartW= 700;

var backgroundPanel = new || vHTM.Panel ('"');

backgr oundPanel . set Backgr oundl mage(i |l vl magePath + ' skybg.jpg');
backgr oundPanel . set Backgr oundCol or (' #909090' ) ;

backgr oundPanel . set Vi si bl e(true);

var chartView = new Il vGnttViewchartX chartyY, chartW chartH);
chart Vi ew. set Servl et URL(ser vl et Nare) ;

chart Vi ew. set Resi zabl e(true);

chartVi ew. t oHTM.() ;

var nessagePanel = new || vHTM.Panel ('");
messagePanel . set Backgr oundCol or (' #B6D5DA' ) ;
messagePanel . set Vi si bl e(true);

chart Vi ew. set MessagePanel ( nessagePanel ) ;

var | ogoPanel = new || vl mageView 0, 0, 67, 30, ilvlnagePath+ ilog-snmall.gif');
| ogoPanel . t oHTM._() ;

var |ayoutPage = function(chart) {
nessagePanel . set Bounds(chart. getLeft(),
chart.get Top() + chart.getHeight() + 15,
chart.getWdth() - |ogoPanel.getWdth() - 15,
| ogoPanel . get Hei ght () ) ;

backgroundPanel . set Bounds(chart. getLeft() - 10,

chart.getTop() - 10,

chart.get Wdt h()+ 20,

nmessagePanel . get Top() +
nessagePanel . get Hei ght () + 20 -
chart.get Top());
| ogoPanel . set Locat i on( nessagePanel . get Left () +messagePanel . get Wdt h() +15,
nmessagePanel . get Top());

©
_|
=
=)
1
o
6.
>S5
—
(2]
c
o
©
o
=
—

}
| ayout Page(chartVi ew) ;

chart Vi ew. addSi zeLi st ener (1 ayout Page) ;

</ script>
</ body>

You should now see the following Web page:
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llvToolBar and IlvButton

Thel | vBut t on classisasimple DHTML button component that allows you to call some

JavaScript code when the user clicksonit. Thel | vTool Bar classisacomponent that can

be used to arrange | | vBut t onsvertically or horizontally. We will now add some buttons to
our page to zoom in and out on the chart.

First, we must include the JavaScript files that definethe 1 | vButt on and 1 | vTool Bar
classes. Our JavaScript import statements now ook like this:

<script TYPE="text/javascript" src="script/IlvUW0il.js" ></script>

<script TYPE="text/javascript" src="script/IIvEnptyView js"></script>
<script TYPE="text/javascript" src="script/llvlnageView.js"></script>
<script TYPE="text/javascript" src="script/llvdassView.js"></script>
<script TYPE="text/javascript" src="script/llvResizableView js"></script>
<script TYPE="text/javascript" src="script/llvAbstractView js"></script>
<script TYPE="text/javascript" src="script/llvScrollbar.js"></script>
<script TYPE="text/javascript" src="script/llvGnttView js"></script>
<script TYPE="text/javascript" src="script/IlvButton.js"></script>
<script TYPE="text/javascript" src="script/llvTool Bar.js"></script>

In the page body, wefirst create the vertical toolbar and give it the same background image
as the main background panel:

var backgroundPattern = ilvlmagePath + 'skybg.jpg';
var tool bar = new Il vTool Bar (0, 0);

tool bar.setOrientation(llvTool Bar. VERTI CAL);

t ool bar. set Backgr oundCol or (' #53537A' ) ;

t ool bar. set Backgr oundl nage(backgr oundPat t ern) ;
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Notice that we set theinitia position of the toolbar to (0, 0) and do not call itst oHTM.
function immediately. We will wait until thel ayout Page function calculates the correct
position of the toolbar and then generateits HTML code. This approach makes the page
more maintainable by encapsulating all the component positioning into thel ayout Page
function and eliminates complex initial position calculations when we cregte each
component.

Next, we create 3 buttons and add them to the tool bar. Each button is defined by its position,
size, three images, and a piece of JavaScript to be executed when the button is clicked. The
actual positioning of each button will be controlled by the toolbar it is contained in, so we
simply set each button’sinitial position to (0, 0). The three images used by the button are:

0O The mainimage specified inthe | | vBut t on constructor. Thisis the image used when
the mouse is not over the button and the button is not selected.

0O Therollover image is used when the mouse is over the button, but the button is not
selected.

0 The selected image is used when the mouse button is pressed on the button.

The code to create the 3 zoom buttonsiis;

I/l Create the ZoomIn tool bar button.
var zoom nAction = function() {
chart Vi ew. zoom n() ;

H

var zoom nButton = new I|vButton(0, 0, 20, 20,
i | vl magePat h+' zoom n-up. gi f',
zoom nAction);

zoom nBut t on. set Rol | over | mage(i | vl magePat h+' zoonmi n-sel . gi f');

zoomnl nBut t on. set Sel ect edl mage(i | vl magePat h+' zooni n-dn. gif');

zoom nBut t on. set Tool Ti pText ("Zoom I n");

zoomnl nBut t on. set Message("Press to zoomin");

zooml nBut t on. set MessagePanel (nessagePanel ) ;

t ool bar . addBut t on( zoon nBut t on) ;

I/l Create the Zoom Qut tool bar button.
var zoonmQut Action = function() {
chart Vi ew. zoomQut () ;

H

var zoomQutButton = new Il vButton(0, 0, 20, 20,
i | vl magePat h+' zoonout -up. gi f',
zoomQut Acti on);

zoonmQut But t on. set Rol | over | mage(i | vl magePat h+' zoonout -sel . gif');

zoonQut But t on. set Sel ect edl mage(i | vl magePat h+' zoonout-dn. gi f');

zoomQut But t on. set Tool Ti pText (" Zoom Qut");

zoonmQut But t on. set Message("Press to zoomout");

zoonfut But t on. set MessagePanel (nessagePanel ) ;

t ool bar . addBut t on( zoonmQut But t on) ;
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/! Create the Zoom To-Fit tool bar button.
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var zoonFitAction = function() {
chart Vi ew. zoonroFi t () ;

H

var zoonfFitButton = new IlvButton(0, 0, 20, 20,
i | vl magePat h+' zoonfit-up.gif',
zoonFi t Action);

zoonFi t Button. set Rol | over | mage(i | vl magePat h+' zoonfit-sel.gif');

zoonFi t But t on. set Sel ect edl mage(i | vl magePat h+' zoonfit-dn.gif');

zoonfi t Button. set Tool Ti pText ("Zoom To Fit");

zoontFi t Button. set Message("Press to zoomto fit");

zoonFi t But t on. set MessagePanel (messagePanel ) ;

t ool bar . addBut t on( zoonti t Butt on) ;

The zoom nBut t on simply callsthe zoom n method of the | | vGant t Vi ew, the
zoonQut But t on callsthe zoomout method, and the zoonFi t But t on callsthe
zooniToFi t method. Each button also has anessage property. The message will be
automatically displayed in the status window of the browser when the mouse is over the
button. The message can also be displayed inan | | vHTM_Panel positioned on the page.
Thisisaccomplished by setting the messagePanel property of the buttons.

Finally, we must update the | ayout Page function to arrange the toolbar on the page and
generate the HTML code for the toolbar:

var |ayoutPage = function(chart) {
nmessagePanel . set Bounds(chart. getLeft (),
chart. get Top() +chart. get Hei ght () +15,
chart.getWdth()- | ogoPanel . get Wdth() -15,
| ogoPanel . get Hei ght () ) ;
backgroundPanel . set Bounds(chart. getLeft() - 10,
chart.getTop() - 10,
chart.get Wdt h()+ 20,
messagePanel . get Top()
+ messagePanel . get Hei ght ()
+ 20
- chart.getTop());
| ogoPanel . set Locat i on( nessagePanel . get Left ()
+ messagePanel . get Wdt h()
+ 15,
messagePanel . get Top());
t ool bar. set Locat i on( backgroundPanel . get Lef t ()
+ backgr oundPanel . get Wdt h()
+ 15,
backgr oundPanel . get Top());
}
| ayout Page(chart Vi ew) ;
chart Vi ew. addSi zelLi st ener (| ayout Page) ;
t ool bar.toHTM.();

The complete body of the page is now:

<body onl oad="init()" onunl oad="ilvDi spose()”
onr esi ze="handl eResi ze()" bgcol or="#ffffff">
<script TYPE="text/javascript">

154 ILOG JVIEWS 5.5 — GANTT USER’S MANUAL



DEVELOPING THE CLIENT SIDE

/'l The Gantt chart servlet.

var servletNane = "/gantt/GanttChartServlet";

/1 The background i nage.

var backgroundPattern = ilvlnmagePath + 'skybg.jpg';

/1 Position of the Gantt Chart.
var chartX = 25;
var chartY = 25;
var chartH = 350;
var chartW= 700;

var backgroundPanel = new || vHTM.Panel ('');

backgr oundPanel . set Backgr oundl nmage( backgr oundPat t er n) ;
backgr oundPanel . set Backgr oundCol or (' #909090' ) ;

backgr oundPanel . set Vi si bl e(true);

var chartView = new Il vGnttViewchart X, chartyY, chartW chartH);
chart Vi ew. set Servl et URL(ser vl et Nare) ;

chart Vi ew. set Resi zabl e(true);

chart Vi ew. t oHTM.() ;

var nessagePanel = new || vHTM.Panel ('");
nessagePanel . set Backgr oundCol or (' #B6D5DA' ) ;
messagePanel . set Vi si bl e(true);

chart Vi ew. set MessagePanel ( nessagePanel ) ;

var | ogoPanel = new I|vlmageView(0, 0, 67, 30,
il vl magePat h+'ilog-snall.gif');
| ogoPanel . t oHTM._() ;

var tool bar = new |l vTool Bar (0, 0);

tool bar.setOrientation(llvTool Bar. VERTI CAL);

t ool bar . set Backgr oundCol or (' #53537A" ) ;

t ool bar . set Backgr oundl mage( backgroundPat t ern);

I/l Create the Zoom|n tool bar button.
var zoom nAction = function() {
chart Vi ew. zoom n();

H

var zoom nButton = new I lvButton(0, 0, 20, 20,
i | vl magePat h+' zoom n-up. gi f',
zoom nAction);

zooml nBut t on. set Rol | over | mage(i | vl magePat h+' zooni n-sel . gif');

zoom nBut t on. set Sel ect edl mage(i | vl magePat h+' zoomi n-dn. gif');

zoomnl nBut t on. set Tool Ti pText ("Zoom I n");

zoomnl nBut t on. set Message("Press to zoomin");

zoom nBut t on. set MessagePanel (nessagePanel );

t ool bar . addBut t on(zoonl nBut t on) ;
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// Create the Zoom Qut tool bar button.
var zoomQut Action = function() {
chart Vi ew. zoonQut () ;
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b
var zoomQutButton = new Il vButton(0, 0, 20, 20,
i | vl magePat h+' zoonout -up. gi f',
zoomQut Action);
zoonCut But t on. set Rol | over | mage(i | vl magePat h+' zoonout -sel . gif');
zoonCut But t on. set Sel ect edl mage(i | vl magePat h+' zoonout-dn. gi f');
zoonmQut But t on. set Tool Ti pText (" Zoom Qut");
zoonut But t on. set Message("Press to zoomout");
zoonfut But t on. set MessagePanel (nessagePanel ) ;
t ool bar . addBut t on( zoomQut But t on) ;

// Create the Zoom To-Fit tool bar button.
var zoonfitAction = function() {
chart Vi ew. zoonToFi t () ;

b

var zoonfFitButton = new IlvButton(0, 0, 20, 20,
il vl magePat h+' zoonfit-up.gif',
zoonFi t Action);

zoonFi t Button. set Rol | over | mage(i | vl magePat h+' zoonfit-sel.gif');

zoonti t But t on. set Sel ect edl mage(i | vl magePat h+' zoonfit-dn.gif');

zoonti t Button. set Tool Ti pText ("Zoom To Fit");

zoonFi t Button. set Message("Press to zoomto fit");

zoonti t But t on. set MessagePanel (nessagePanel ) ;

t ool bar . addBut t on( zoonti t Butt on) ;

var |ayoutPage = function(chart) {
nessagePanel . set Bounds(chart. getLeft(),
chart. get Top() +chart. get Hei ght () +15,
chart.getWdth()- | ogoPanel .get Wdth() -15,
| ogoPanel . get Hei ght () ) ;
backgroundPanel . set Bounds(chart. getLeft() - 10,
chart.getTop() - 10,
chart.getWdth()+ 20,
messagePanel . get Top()
+ messagePanel . get Hei ght ()
+ 20
- chart.getTop());
| ogoPanel . set Locat i on( nessagePanel . get Left ()
+ messagePanel . get Wdt h()
+ 15,
messagePanel . get Top());
t ool bar. set Locat i on( backgroundPanel . get Left ()
+ backgr oundPanel . get Wdt h()
+ 15,
backgr oundPanel . get Top());
}
| ayout Page(chartVi ew);
chart Vi ew. addSi zeLi st ener (| ayout Page) ;
t ool bar .t oHTM.();
</script>
</ body>

The page now looks like this with our new vertical toolbar:
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llvGanttSheetScrollinteractor

Until now, we have added components and buttons to our page. We will now add an
interactor that allows direct interaction with theimage. The

Il vGant t Sheet Scrol | I nteract or alowsthe user to interactively scroll and pan the
image of the Gantt sheet. The | | vGant t Vi ew component is composed of 2 child views: an
Il vGantt Tabl eVi ewthat displaysthe image of thetable on theleft side of the splitter, and
anl | vGantt Sheet Vi ewthat displays the image of the Gantt sheet on the right side of the
splitter. Thisis shown in Figure 9.5 on page 142. You set interactors separately on the Gantt
table and sheet views. The codeto createan | | vGant t Sheet Scrol | | nt er act or and set
itonthel | vGantt Sheet Vi ewisvery simple:

var sheet Vi ew = chartVi ew. get Sheet Vi ew) ;
var sheetScrolllnteractor = new Il vGantt Sheet Scrol | I nteractor();
sheet Vi ew. set I nt eractor (sheet Scrol | I nteractor);

Inorder tousethel | vGant t Sheet Scrol | | nt er act or class, we must include the
JavaScript files that define the class and itsbase class, | | vI nt er act or :

<script TYPE="text/javascript" src="script/llvinteractor.js"></script>
<script TYPE="text/javascript"
src="script/IlvGanttSheet Scrol |l Interactor.js"></script>

©
_|
=
=)
1
o
5.
>S5
—
(2]
c
o
©
o
=
—

lIivRowExpandCollapselnteractor

Thel | vRowExpandCol | apsel nt er act or canbeset onbothan || vGantt Tabl eVi ew
andanl | vGant t Sheet Vi ew. It allowsthe user to click on rowsin theimage to expand and
collapse them. We will set the interactor on the Gantt table view. First, we must include the
JavaScript file that defines the class:
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<script TYPE="text/javascript"
src="script/ Il vRowExpandCol | apsel nteractor.js"></script>

Then we set the interactor onthel | vGant t Tabl eVi ew:

var tabl eView = chartVi ew. get Tabl eView) ;
var tabl eToggl eRowl nteractor =

new | | vRowExpandCol | apsel nt eract or (' t oggl eRow ) ;
tabl eVi ew. set | nt eract or (t abl eToggl eRowl nteractor);

Thestring ‘ t oggl eRow refersto a named action on the server side that this interactor
invokes. On the server side, this action is registered with the servlet support object in the
file:

<instal |l dir>/denos/gantt/servlet/src/GanttChartServlet.java
inthecr eat eSer vl et Support method:

protected IlvGantt Servl et Support createServl et Support ()

{
Il vGant t Servl et Support support = new Servl et Support();

support. addSer ver Acti on("toggl eRow', new || vRowExpandCol | apseAction());
return support;

}

These types of interactors and how to use them are described in detail in Adding Client/
Server Interactions on page 163.

llvinteractorButton

Thell vint eract orButt on classisasubclassof I | vBut t on that installsan interactor on
aview. If multiple interactor buttons are defined for the same view, they will behave like
radio buttons. When an interactor button is pressed, it installsits interactor and remains
pressed until another button installs a different interactor.

In our example, we will definean | | vRowExpandCol | apsel nt er act or for the Gantt
sheet view. We will then add 2 interactor buttons to the toolbar that toggle between the scroll
interactor and the new row interactor.

First, we include the JavaScript file that definesthe | | vi nt er act or But t on class:
<script TYPE="text/javascript" src="script/llvinteractorButton.js"></script>
Then, we create the new interactor for the Gantt sheet view:

var sheet Vi ew = chartVi ew. get SheetView) ;
var sheetScrolllnteractor = new Il vGantt Sheet Scrol | I nteractor();
sheet Vi ew. set I nteractor (sheet Scrol | I nteractor);
var sheet Toggl eRowl nteractor =
new | | vRowExpandCol | apsel nt eract or (' t oggl eRow ) ;

Finally, we create the interactor buttons and add them to the toolbar:

/] Oreate the scroll tool bar button for the Gantt sheet.
var sheet PanButton =
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new |l vlinteractorButton(0, 0, 20, 20,

sheet PanBut t on.
sheet PanBut t on.
sheet PanBut t on.
sheet PanBut t on.
sheet PanBut t on.

i | vl magePat h+' nove-up.gi f',

sheet Scrol I I nteractor,

sheet Vi ew) ;
set Rol | over | nage(i | vl magePat h+' nove-sel . gif');
set Sel ect edl nage(i | vl magePat h+' nove-dn. gif');
set Tool Ti pText ("Pan Gantt Sheet");
set Message("Scroll and pan the Gntt sheet");
set MessagePanel ( nessagePanel ) ;

t ool bar . addBut t on(sheet PanBut t on) ;

/1 Create the toggle row tool bar button for the Gantt sheet.
var sheet Toggl eRowButton =
new |l vinteractorButton(0, 0, 20, 20,

i | vl magePat h+' bl uear r ow pl usm nus-up. gi f',
sheet Toggl eRowl nt er act or,
sheet Vi ew) ;

sheet Toggl eRowBut t on. set Rol | over | mage(i | vl nagePat h+' bl uearr ow

pl usm nus-sel .gi f');

sheet Toggl eRowBut t on. set Sel ect edl mage(i | vl nagePat h+' bl uearr ow

pl usmi nus-dn. gif');

sheet Toggl eRowBut t on. set Tool Ti pText (" Expand/ Col | apse Gantt Sheet Rows");
sheet Toggl eRowBut t on. set Message(" Expand/ col | apse rows in the Gantt sheet");
sheet Toggl eRowBut t on. set MessagePanel ( messagePanel ) ;

t ool bar . addBut t on(sheet Toggl eRowBut t on) ;

The body of the pageis now:

<body onl oad="init()" onunl oad="il vDi spose()”
onr esi ze="handl eResi ze()" bgcol or="#ffffff">
<script TYPE="text/javascript">

/1 The Gantt

chart servlet.

var servletNane = "/gantt/GanttChartServlet";
/1 The background i nage.

var backgroundPattern = ilvlnagePath + 'skybg.jpg'

/! Position of the Gantt Chart.

var chartX = 25;
var chartY = 25;
var chartH = 350;
var chartW= 700;
var backgroundPanel = new || vHTM.Panel ('"');

backgr oundPanel . set Backgr oundl mage( backgr oundPat t er n) ;
backgr oundPanel . set Backgr oundCol or (' #909090' ) ;
backgr oundPanel . set Vi si bl e(true);

var chartView = new Il vGnttViewchart X, chartyY, chartW chartH);
chart Vi ew. set Servl et URL(ser vl et Nare) ;

chart Vi ew. set Resi zabl e(true);

chartVi ew. t oHTM.() ;

var sheet Vi ew = chart Vi ew. get Sheet Vi ew() ;
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var sheetScrolllnteractor = new Il vGntt Sheet Scrol I I nteractor();
sheet Vi ew. set | nteract or (sheet Scrol | I nteractor);
var sheet Toggl eRowi nteractor =

new | | vRowExpandCol | apsel nt eract or (' t oggl eRow ) ;

var tableView = chartVi ew. get Tabl eVi ew() ;
var tabl eToggl eRow nteractor =

new | | vRowExpandCol | apsel nt er act or (' t oggl eRow ) ;
tabl eVi ew. set | nteract or (tabl eToggl eRow nt eractor);

var nessagePanel = new || vHTM.Panel ('");
nessagePanel . set Backgr oundCol or (' #B6D5DA' ) ;
messagePanel . set Vi si bl e(true);

chart Vi ew. set MessagePanel (messagePanel ) ;

var | ogoPanel = new Il|vlmageView(0, 0, 67, 30,
ilvinmagePath+'ilog-snall.gif');
| ogoPanel . t oHTM._() ;

var tool bar = new Il vTool Bar (0, 0);

tool bar.setOrientation(llvTool Bar. VERTI CAL);

t ool bar . set Backgr oundCol or (' #53537A" ) ;

t ool bar . set Backgr oundl mage( backgroundPat t ern);

// Create the scroll toolbar button for the Gantt sheet.
var sheet PanButton =
new |l vlnteractorButton(0, 0, 20, 20,
i I vl magePat h+' move-up. gi f',
sheet Scrol | I nt eractor,
sheet Vi ew) ;
sheet PanBut t on. set Rol | over | mage(i | vl magePat h+' nove-sel . gif');
sheet PanBut t on. set Sel ect edl nage(i | vl magePat h+' nove-dn. gif');
sheet PanBut t on. set Tool Ti pText (“Pan Gantt Sheet");
sheet PanBut t on. set Message("Scrol | and pan the Gantt sheet");
sheet PanBut t on. set MessagePanel ( nessagePanel ) ;
t ool bar . addBut t on( sheet PanBut t on);

/Il Create the toggle row tool bar button for the Gantt sheet.
var sheet Toggl eRowButton =
new |l vinteractorButton(0, O, 20, 20,
i | vl magePat h+' bl uear r ow pl usm nus-up. gi f',
sheet Toggl eRow nt er act or,
sheet Vi ew) ;
sheet Toggl eRowBut t on. set Rol | over | mage(i | vl magePat h+' bl uear r ow
pl usm nus-sel . gif');
sheet Toggl eRowBut t on. set Sel ect edl mage(i | vl magePat h+' bl uear r ow
pl usmi nus-dn.gif");
sheet Toggl eRowBut t on. set Tool Ti pText (" Expand/ Col | apse Gantt Sheet Rows");
sheet Toggl eRowBut t on. set Message( " Expand/ col | apse rows in the Gantt sheet");
sheet Toggl eRowBut t on. set MessagePanel (messagePanel ) ;
t ool bar . addBut t on( sheet Toggl eRowBut t on) ;

I/l Create a tool bar separator.
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= new |l vButton(0, 0, 20, 10,
i | vl magePat h+' horzsep.gif');

t ool bar . addBut t on( separ at or) ;

/1 Create the
var zooni nAct
chartView z

}s

Zoom | n tool bar button.
ion = function() {
oom n();

var zoom nButton = new ||vButton(0, O, 20, 20,

zoom nBut t on.
zoonl nBut t on.
zoonl nBut t on.
zoom nBut t on.
zoonl nBut t on.

i | vl magePat h+' zoom n-up. gi f',
zoom nAction);
set Rol | over | nage(i | vl magePat h+' zoom n-sel . gi f');
set Sel ect edl nage(i | vl magePat h+' zoom n-dn. gi f');
set Tool Ti pText ("Zoom I n");
set Message("Press to zoomin");
set MessagePanel ( nessagePanel );

t ool bar . addBut t on( zoom nBut t on) ;

/Il Create the

var zoonQut Ac
chartView z

3

var zoonQut Bu

zoontut But t on.
zoomQut But t on.
zoontut But t on.
zoontut But t on.
zoomQut But t on.

t ool bar . addBu

/1l Create the
var zoonFitAc

chartView z
}

var zoonFitBu

zoonFi t But t on.
zoonFi t But t on.
zoonFi t But t on.
zoonFi t But t on.
zoonFi t But t on.

t ool bar . addBu

var | ayout Pag

Zoom Qut tool bar button.
tion = function() {
oomQut () ;

tton = new |l vButton(0O, 0, 20, 20,
i1 vl magePat h+' zoomout -up. gi f',
zoonmQut Action);
set Rol | over | mage(i | vl magePat h+' zoomout -sel . gi f');
set Sel ect edl nage(i | vl magePat h+' zoormout -dn. gi f');
set Tool Ti pText ("Zoom Qut");
set Message("Press to zoomout");
set MessagePanel (messagePanel ) ;
t t on(zoomQut Button);

Zoom To-Fit tool bar button.
tion = function() {
oonmloFi t();

tton = new |l vButton(0O, 0, 20, 20,
i | vl magePat h+' zoonfit-up.gif',
zoonFi t Action);
set Rol | over | nage(i | vl nagePat h+' zoonfit-sel.gif');
set Sel ect edl nage(i | vl magePat h+' zoonfit-dn.gif');
set Tool Ti pText ("Zoom To Fit");
set Message("Press to zoomto fit");
set MessagePanel (nmessagePanel ) ;
tton(zoonfi tButton);

e = function(chart) {

nmessagePanel . set Bounds(chart. getLeft (),

chart. get Top() +chart. get Hei ght () +15,
chart.getWdth()- | ogoPanel .getWdth()-15,
| ogoPanel . get Hei ght () ) ;

backgroundPanel . set Bounds(chart. getLeft() - 10,
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chart.getTop() - 10,
chart.get Wdt h()+ 20,
messagePanel . get Top()
+ messagePanel . get Hei ght ()
+ 20
- chart.getTop());
| ogoPanel . set Locat i on( nessagePanel . get Left ()
+ messagePanel . get Wdt h()
+ 15,
messagePanel . get Top());
t ool bar. set Locat i on( backgroundPanel . get Left ()
+ backgr oundPanel . get Wdt h()
+ 15,
backgr oundPanel . get Top());
}
| ayout Page(chartVi ew) ;
chart Vi ew. addSi zeLi st ener (| ayout Page) ;

t ool bar .t oHTM.();

</script>
</ body>

This resultsin the following page:

[Aug 2001 [Sep 2001 B2
hame stat e [ias wi3s [w3s At
Project Summary Aug 12,2001 (R @
@ Gather Requirements _Aug 12, 2001 . Q
© Talktocustomers  |Aug12, 2001 (R Q
2 Wirite up requirements  |Aug 13, 2001 L»{ Witite up requirernents |
& Marketing Specification &g 26, 2001
' [ First Draft Specification |Aug 26, 2001
4] Second Draft Specificatio Aug 26, 2001
© Proof of Concept |gep 2, 2001 v
& Rough Design |sep 2, 2001 v—v
& Fabricate Prototype |sen g, 2001
[ Burnin Testing |sep 23, 200
2 Frepare Demo |Sep 30, EDDi
$ Design and Development :Oct T, 2001
) 2 Phase.l Developmeni Oct.?, 2001
[l Phase |l Development Moy 26, 2001

KT » Z

You can now click the first two toolbar buttons to select which interactor isinstalled on the
Gantt sheet view.
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Adding Client/Server Interactions

The Gantt thin-client support gives you a simplified way to define new actions that should
take place on the server side. For example, suppose you want to allow the user to change the
name of an activity that appears on the generated image. Part of this action, clicking the
image to select the activity, must be done on the client side. Changing the name of the
activity in the Gantt data model must be done on the server side before anew image is
generated. The notion of a“server-side action” exists to perform such behavior. An action is
defined by aname and a set of string parameters.

The Client Side

Inadynamic HTML client, you tell the server to perform an action using the

per f or mAct i on method of thel | vGantt Tabl eVi ewor | | vGant t Sheet Vi ew
JavaScript component. Here is an example that asks the server side to execute the action
“setName” with coordinate and string parameters, assuming that vi ewis an

Il vGant t Sheet Vi ew.

var x = 100;

var y = 50;

var parans = new Array();

par ans[ 0] =x;

par ans[ 1] =y;

parans[ 2] =" New Activity Name”;

vi ew. perf ormActi on(“set Name”, parans);

Theper f or mAct i on method will ask the server for a new image. In the image request,

additional parameters are added so that the server side can execute the action. Thus, the
per f or mAct i on call resultsin only one client/server round-trip.

Note: In section Actions that Modify Chart Capabilities, we will discuss server actions that
require 2 client/server round trips.

Creating a Custom Interactor

Now let us explore how to create a custom client-side interactor that will allow the user to
click on an activity graphicinthel | vGant t Sheet Vi ewand ask the server side to execute
the “setName” action. We start by defining our new Act i vi t yNanel nt er act or classasa
subclassof Il vinteractor. |l vlnteractor isthebase classfor al client-side
interactors that operate on JavaScript view components:
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function ActivityNanelnteractor() {
this.superConstructor();

}

ActivityNanelnteractor.prototype = new Ilvlnteractor();
Activi tyNanel nteractor. prototype. set 0 assName("Acti vityNamel nteractor");
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Then we override the nouseDown method to convert the mouse coordinates to be relative to
the Gantt sheet and request the server side to perform the “setName” action:

function ActivityNamel nteractor() {
t hi s. super Constructor();

}

ActivityNanelnteractor.prototype = new Ilvlnteractor();
Activi tyNanel nt eract or. prot ot ype. set 0 assNanme("Acti vi t yNamel nteractor");

Acti vi tyNanel nt er act or. prot ot ype. nouseDown = function(e) {
/1 The JavaScript view conponent is always stored in the view
I/ instance variable of the interactor.
var view = this.view
// The Y position of the nmouse event is relative to the top of the DHTM.
/1 IlvGanttSheetView The action needs a Y position relative to the top of
/1 the Gantt sheet, ignoring the tine scale.
var actionYPos = e.nouseY - view. cap_tabl eHeader Hei ght ;
if (actionYPos < 0) // Muse is in timescale, so ignore
return;
/Il Create paraneters for the setNane action and send it to the server side.
var paranms = new Array();
par ans[ 0] =e. mouseX;
par ans[ 1] =act i onYPos;
parans[ 2] ="New Activity Nane";
vi ew. performAction("set Name", parans);

}

Notice how we have used the cap_t abl eHeader Hei ght instance variable of the

I I vGant t Sheet Vi ewto subtract out the height of the time scale. Thisvariable is one of
several that are initialized when the server side sends capabilities information to the view.
The full details of the capabilities request are described in the section The Capabilities
Request on page 169. You can find details on the other instance variables that the view
initializes from the capabilities information in the reference manual for the

Il vGant t Conponent Vi ew. get Capabi | i ti es method. | | vGantt Conponent Vi ewis
the superclass of | | vGant t Sheet Vi ew

We can make our new interactor alittle bit safer to use by overriding the set Vi ew method.
This method isinherited from I | vi nt er act or and isinvoked automatically when an
interactor is set on or removed from aview. By overriding this method, we can verify that
theview isindeed an instance of | | vGant t Sheet Vi ew.

function ActivityNamel nteractor() {
t hi s. super Constructor();

}

ActivityNanelnteractor.prototype = new Ilvlnteractor();
Activi tyNanel nt eract or. prot ot ype. set 0 assNanme("Acti vi t yNanmel nteractor");

Activi tyNanel nt er act or. prot ot ype. nouseDown = function(e) {
/1 The JavaScript view conponent is always stored in the view
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/1l instance variable of the interactor.
var view = this.view,
/1 The Y position of the nouse event is relative to the top of the DHTM.
/1 IlvGanttSheetView The action needs a Y position relative to the top of
// the Gantt sheet, ignoring the tine scale.
var actionYPos = e.nouseY - view cap_tabl eHeader Hei ght ;
if (actionYPos < 0) // Mouse is in tinescale
return;
/Il Create paraneters for the setNane action and send it to the server side.
var parans = new Array();
par ans[ 0] =e. mouseX;
par ans[ 1] =acti onYPos;
parans[ 2] ="New Activity Nane";
vi ew. performAction("set Nane", parans);

}

ActivityNanel nteractor. prototype. setView = function(view) {
if (view!=null &% !view instanceO (IlvGanttSheetView)) {
alert("ActivityNanel nteractor can only be set on an |lvGantt SheetView');
}
}

The Server Side

On the server side, we need to detect that an action was requested and execute the action
before the image is generated and sent back to the client. Thisis done by implementing the
il og.views.gantt.servlet.|lvServerAction interface. To listen for an action
reguest from the client and execute the action on the server side, you register the action with
your instance of | | vGant t Ser vl et Support using the addSer ver Act i on method.

For the “setName” action, we would add the following lines of code in the
creat eSer vl et Suppor t method of the example Gant t Char t Servl et :

protected |l vGantt Servl et Support createServl et Support () 2
{ >
Il vGantt Servl et Support support = new Servl et Support(); $
support . addServer Acti on("set Nane", new || vServerAction() @)
{ )
public voi d acti onPerformed( ServerActi onEvent event) =
throws Servl et Excepti on; (9)]
{ S
int x = event. getlntParaneter(0); '8
int y = event.getlntParaneter(1); =
String nanme = event.get StringParaneter(2);
Il vHi erarchyChart chart = event.getChart();
Il vGraphi ¢ graphic = chart.getGantt Sheet (). get G aphi c(new Point(x, y));
if (graphic instanceof IlvActivityGaphic) {
Il vActivity activity = ((IlvActivityGaphic)graphic).getActivity();
activity. set Name(nane);
}
}
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166

1)
return support;
}
)

Actions that Modify Chart Capabilities

The DHTML client maintains certain state information about the server-side

Il vHi erarchyChart thatitisdisplaying. We call this basic set of state information
“capabilities’. The capabilities information is sent by the server to the client when the client
side requestsit. When the client side requests an updated set of capabilities data, the server
also sends an updated image to the client. The capabilities data includes the number of rows
currently visible, the height of the rows, and other basic state information that allows the
client to intelligently scroll and manipulate the chart images. The full details of the
capabilities request and chart data are described in section The Capabilities Request on
page 169.

Some server actions requested by the client may modify the capabilities state information for
the chart. In this case, the client must be able to request that the server perform the action,
send updated capabilities information to the client, and then send an updated image to the
client. For example, suppose you want to alow the user to click on arow in the table and
toggle therow’s expand/collapse state. Asin the previous example, toggling the row must be
performed on the server side. However, expanding and collapsing rows in the server side
chart modifies the capabilities data on how many rows are visible. The client side must be
updated with the new capabilities so that client-side scrolling and row hit testing can be
performed correctly.

We again use the per f or mAct i on method of the |l | vGant t Tabl eVi ewor

Il vGant t Sheet Vi ew DHTML components to request this type of server action. Thistime
however, we set the optional third parameter, updat eAl | , tot r ue. Thisrequests the server
to send updated capabilitiesto the client, in addition to performing the action and sending an
updated image. Here is some example JavaScript code that asks the server side to execute
the action “toggleRow” with ay-coordinate relative to the first row in the table, assuming
that vi ewisan | | vGant t Tabl eVi ew:

var nouseY = .. nouse pos relative to top of |lvGanttTableView ..
/1 Take table header into account.
nmouseY = nouseY - Vi ew. cap_t abl eHeader Hei ght ;
// If nmouse is in table header, nothing to do
if (nouseY < 0)
return;
/|l Take vertical scroll position into account.
nmouseY = nouseY + view. getVertical Scrol | Position();
var params = new Array();
parans[ 0] = tabl eYPos;
vi ew. performActi on(“toggl eRow', parans, true);

Asin the previous example, you register the action on the server side using the
Il vGant t Ser vl et Support .addSer ver Act i on method. For the “toggleRow” action, we
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would add the following lines of code in the cr eat eSer vl et Suppor t method of the
example Gant t Chart Servl et :

protected Il vGantt Servl et Support createServl et Support ()
{
Il vGantt Servl et Support support = new Servl et Support();
support . addServer Acti on("toggl eRow', new || vServerAction()
{
public voi d acti onPerformed(ServerActionEvent event)
throws Servl et Excepti on;
{
int yPos = event. getlntParaneter(0);
Il vHi erarchyChart chart = event.getChart();
Il vHi erarchyNode row = chart. get Vi si bl eRowAt Posi ti on(yPos);
if (row==null)
return;
if (chart.isRowExpanded(row))
chart. col | apseRow r ow) ;
el se
chart. expandRow r ow) ;
}
IOF

return support;

130N

The llvGanttServlet and llvGanttServletSupport Classes

The server side of athin-client Gantt web application consists of creating a servlet that can
produce an image and send it to the client. The Gantt thin-client support provides a
predefined servlet to achieve this task. The predefined servlet classis named

Il vGant t Ser vl et . Thisclass, which can be found in the package

il og.views. gantt. servl et,isanabstract subclass of the HTTPSer vl et classfrom the
Java serviet API.

Usingthel | vGant t Ser vl et classisan easy way to create a servlet, but it has one main
drawback. You cannot use it to add support for the Gantt thin-client protocol to an existing
servlet. Thisisthe purpose of thel | vGant t Ser vl et Support class. The

Il vGant t Ser vl et Support classimplements all the Gantt thin-client server-side
functionality. In fact, thel | vGant t Ser vl et classisjust abasic wrapper around an
instance of I | vGant t Ser vl et Support . ThedoGet method of I | vGant t Ser vl et
simply callsthe handl eRequest method of its| | vGant t Ser vl et Support instance.
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In the same way, you can integrate an instance of | | vGant t Ser vl et Support into your
own servlet to handle the requests coming from the Gantt client side. In our Gantt Servlet
example, the code of the servlet can be rewritten using the | | vGant t Ser vl et Suppor t
class asfollows:
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inport ilog.views.gantt.*;

inport ilog.views.gantt.servlet.*;
inmport java.io.*;

i nport javax.servlet.*;

i nport javax.servlet.http.*;

public class GanttChart Servl et extends HttpServl et

{
private Il vGanttServl et Support support;

public void init(ServletConfig config)
throws Servl et Exception

{
super.init(config);
support = new Servl et Support();

}

public void doGet (HtpServl et Request request,
H t pSer vl et Response response)
throws | OCException, ServletException
{
i f (!support.handl eRequest (request, response))
throw new Ser vl et Excepti on(" Unrecogni zed request");

}
public void doPost (HttpServl et Request request,

Ht t pSer vl et Response response)
throws | OException, ServletException

{
}
}

doGet (request, response);

class ServletSupport extends Il vGantt Servl et Support
{

private Il vH erarchyChart _chart;

public Servl et Support ()

{
_chart = createChart();
}
private Il vH erarchyChart createChart ()
{
Il vH erarchyChart chart = new |lvGnttChart();
Il vGantt Model ganttMdel = new Si npl eProj ect Dat aMbdel () ;
return chart;
}

public Il vH erarchyChart getChart(HtpServl et Request request,
I I vServl et Request Par anet ers par ans)
throws Servl et Exception
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{

return _chart;

}

}

In this code we have created anew servlet class, Gant t Char t Ser vl et , that is derived
directly fromtheHt t pSer vl et class. ThedoGet method passes the requeststo an instance
of thel | vGant t Ser vl et Support classfor handling.

The Servlet Parameters

The Gantt servlet support can respond to two different types of HTTP requests, the “image’
reguest and the “capabilities’ request. The image request will return an image from the
Gantt or Schedule chart. The capabilities request will return information to the client, such
as the number of rows visible in the chart, the height of the rows, and the minimum and
maximum times for horizontally scrolling the Gantt sheet. Thisinformation allowsthe client
to know the capabilities of the chart in order to intelligently scroll and manipulate the chart
images. When devel oping the client side of your application, you will usethe DHTML
scripts provided by the Gantt thin-client support. The scripts will create the HTTP request
for you, so you do not really need to write the HTTP request yourself.

The Image Request

The image request produces an image from the chart. Here is an example of arequest for the
image of the table portion of a chart, assuming that nyser vl et isthe name of the servlet:

http://host/servl ets/nyservl et ?request =i nage
&conp=t abl e
&wi dt h=300
&hei ght =250

And here is an example for the image of the Gantt sheet portion of a chart:

http://host/servl ets/nyservl et ?request =i nage
&conp=sheet
&wi dt h=500
&hei ght =250
&start Ti me=2001, 0, 1
&endTi me=2001, 5, 30

The Gantt sheet will display the time period from January 1, 2001 to June 30, 2001. A
detailed listing of the image request parameters can be found in the reference manual for the
Il vGant t Ser vl et Support class.
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The Capabilities Request

The capabilities request tells the servlet to return the capabilities information about the chart
to the client. The capabilities request has the following syntax:

http://host/servl ets/ nyservl et ?request =capabilities
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&f ormat =(ht m | oct et - st ream
[ &onl oad= <a string> ]

Thef or mat parameter tellsthe servlet which format should be used to return the
capabilities information. Two formats are supported, HTML or Octet stream.

The HTML format is used when the client isaDynamic HTML client. In this case, the result
isan empty HTML page that contains some JavaScript code. The JavaScript codeis
executed on the client side, and some information variables are then available.

The octet-stream format is used when the client is a Java applet. In this case, theresultisa
stream of octets. The datais produced using aj ava. i o. Dat aQut put and can beread using
aj ava.io. Dat al nput.

l Note: The Gantt thin-client support does not provide a predefined Java applet thin client.

Full details on the capabilities request and the information returned by the server can be
found in the reference manual for thel | vGant t Ser vl et Support class. Details on how
the client-side DHTML components save and use the capabilities information can be found
in the reference manual for the | | vGant t Conponent Vi ew. get Capabi | i ti es method.

Multiple Sessions

The Gantt Servlet example presented a very simple example that creates asingle Gantt chart
for the servlet. This meansthat al callsto the servlet (that is, al clients) arelooking at the
same chart and the same data model. In some applications, you may want to have a chart
and/or a separate data model for each client. In this case, you might use the notion of HTTP
sessions. You can then create a chart and/or a data model and store them as parameters of the
session.

Here we take our Gantt Servlet example and modify it slightly so that each client hasits own
chart that is viewing a common data model. Thisway, each user can toggle rows to expand
and collapse without affecting the charts viewed by the other clients. We use an instance of
thel | vGantt Sessi onAttri but e classto store the chart as an attribute of the HTTP
session. This class handles the details of properly disposing server-side GUI components
when the user session expires. Our updated | | vGant t Ser vl et Suppor t implementation
now looks like this:

cl ass Servl et Support extends |l vGantt Servl et Support

{
private Il vGanttMdel _nodel;

private Il vH erarchyChart createChart ()

{
synchroni zed(this) {

if (_nodel == null)
_model = new Si npl eProj ect Dat aMbdel () ;
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Il vH erarchyChart chart = new |l v@&nttChart();

chart. set Gant t Model (_nodel ) ;

chart.getGantt Sheet (). setVertical Gid(new WekendGid());
nore chart custom zations ...

return chart;

}

/**
* Returns the chart used for the specified request.
* @aram request The current HITP request.
* @aram parans The paraneters parsed fromthe request.
*/
public IlvH erarchyChart getChart(HttpServl et Request request,
Il vSer vl et Request Par anet er s par ans)
throws Servl et Exception
{
Il vHi erarchyChart chart = null;
Ht t pSessi on session = request. get Session();
if (session.isNew()) {
chart = createChart();
Il vGantt Sessi onAttribute chartProxy =
new || vGantt Sessi onAttribute(chart);
session.setAttribute("IlvH erarchyChart", chartProxy);
} else {
Il vGantt Sessi onAttri bute chartProxy =
(Ilv@&ntt Sessi onAttribute)session.getAttribute("IlvH erarchyChart");
if (chartProxy != null)
chart = chartProxy.getChart();
}
if (chart == null)
throw new Servl et Exception("session problent);
return chart;

Note: If you store the chart directly as an attribute of the HTTP session, it will not be
properly garbage collected when the session expires. You must wrapper the chart in an
instance of I | vGant t Sessi onAt t ri but e to ensure that the chart is properly disposed.
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Document Type Definition for SDXL

<l--
This is the DID for |ILOG JViews Schedul e Data Exchange Language.
Version 5.5, Dec 20, 2002

-->

<l-- |SO date format -->

<IENTITY % Dateti nme "CDATA">
<IENTITY % Text "CDATA">

<l-- Mist be an activity IDin the docunent -->
<IENTITY % Activityl D " CDATA">

<!-- Mist be an resource IDin the docunent -->
<IENTI TY % Resour cel D " CDATA" >

<IENTITY % Constrai nt Type "“(Start-Start| Start-End| End- Start| End- End) " >

<! ELEMENT activity (activity|property)*>
<I ATTLI ST activity

id I D #REQUI RED

nane 9%ext; #REQUI RED

start Y%batetine; #REQU RED

end YbDatetine; #REQU RED

info %ext; #1 MPLI ED >
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<I ELEMENT activities (activity)+>
<I ATTLI ST activities
dat eFor mat %ext; #l MPLI ED >

<! ELEMENT resource (resource|property)*>
<! ATTLI ST resource

id ID #REQUI RED
nane %ext; #REQUI RED
quantity 9% ext; #l MPLIED

info %ext; #l MPLIED >

<! ELEMENT resources (resource)+>
<I ATTLI ST resources>

<! ELEMENT reservation (property)*>
<! ATTLI ST reservati on
activity %Activityl D, #REQU RED
resource %esourcel D, #REQUI RED
info %ext ; #| MPLI ED >

<! ELEMENT reservations (reservation)+>
<! ATTLI ST reservations >

<! ELEMENT constraint (property)*>
<I ATTLI ST constrai nt

from %ActivitylD; #REQUI RED
to YActivityl D #REQUI RED
type %onstrai nt Type; #REQU RED
info %ext; #| MPLI ED >

<! ELEMENT constraints (constraint)+>
<! ATTLI ST constraints >

<I ELEMENT title (#PCDATA)>
<! ELEMENT desc (#PCDATA) >

<! ELEMENT schedul e (title?, desc?, resources?, activities?,
constraints?, reservations?) >
<! ATTLI ST schedul e
versi on %ext; #REQU RED >

<! ELEMENT property (#PCDATA) >

<! ATTLI ST property
nane %dext ; #REQUI RED
javad ass %ext; #1 MPLI ED >
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about-to-change event

activity

activity graphic

activity renderer

bounded mode

constraint

constraint graphic

data model

data nodes

Glossary

When a property value is about to be notified to the model, it is advisable to
notify interested listeners as well so that they have an opportunity to constrain
or even to veto the proposed new property value.

A task or occupation that is planned to be completed. A parent activity can be
broken down into several child activities. See also child activity, From
activity, leaf activity, parent activity, root activity, To activity.

In a Gantt chart, an instance of theclass| | vActi vi t yGraphi ¢ usedto
represent the associated activity on arow of the Gantt sheet.

In a Gantt chart, an object that implementsthe | | vActi vi t yRender er
interface to draw activity graphicsto represent activitiesin the Gantt sheet.

In the Gantt sheet, an operation mode of the time scale whereby the scroll bar
is limited to the specified time interval . See also unbounded mode.

A condition set between two activities whereby one activity depends on the
other. Constraints are represented by an arrowed polyline object. See also end
to end, end to start, From activity, start to end, start to start, To activity.

In a Gantt chart, an instance of theclass| | vConst r ai nt G aphi ¢ used to
represent a constraint between two activities.

The scheduling information you want to represent as a Gantt chart. One major
feature of the ILOG JViews Gantt Chart moduleis that the data model is
separated from the visualization part.

Another way of referring to activitiesin a Gantt chart or to resourcesin a
Schedule chart.
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end time

end to end

end to start

From activity

Gantt chart

Gantt sheet

leaf activity
leaf resour ce
|load-on-demand

milestone

parent activity
parent resource
print framework

resource

reservation

reservation graphic

176

An activity property that determines the date and time at which the activity is
planned to finish.

A type of constraint whereby the end of the To activity depends on the end of
the From activity. See also From activity, To activity.

A type of constraint whereby the end of the To activity depends on the start of
the From activity. See also From activity, To activity.

The source activity of aconstraint, that is, the activity whose start or end
controls the start or end of another activity as the result of the constraint. See
also activity, To activity.

A type of schedule diagram where data from atable is displayed as horizontal
bars along atime scale.

The right-hand part of a Gantt chart or Schedule chart, where activities and
constraints (on Gantt charts) or reservations (on Schedule charts) are
represented graphically. I | vGant t Sheet objects are instances of a subclass
of I | vManager Vi ew

An activity with no child activity. See also activity, child activity.
A resource with no child resource. See also resource, child resource.
A mechanism whereby datais |oaded based on whether it isvisible.

An activity whose duration is null, that is, whose start time and end time are
simultaneous.

An activity with at least one child activity. See also activity, child activity.
A resource with at least one child resource. See also resource, child resource.
A package of classes helping you to print and preview data.

Means that enable an activity to be completed: persons, premises, equipment,
and so forth. See also child resource, leaf resource, parent resource.

Booking usage of aresource for the duration of an activity. In the terminology
of the Gantt Chart module, a reservation represents the allocation of one
resource to one activity.

In a Schedule chart, an instance of theclass| | vReser vat i onG aphi ¢
(itself asubclassof | | vActi vi t yGraphi c) to represent reservation on the
rows of the Gantt sheet. See also activity graphic.
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root activity
root resource

separable model architecture

start time

start to end

start to start

time scale

To activity

unbounded mode

GLOSSARY

Thetop level of the hierarchical tree of activities.
Thetop level of the hierarchical tree of resources.

A Swing variant of the traditional MV C design of user-interface objects,
where the view and controller parts are bundled together.

An activity property that determines the date and time at which the activity is
planned to begin.

A type of constraint whereby the start of the To activity depends on the end of
the From activity. See also From activity, To activity.

A type of constraint whereby the start of the To activity depends on the start of
the From activity. See also From activity, To activity.

A zoomable range of rows at the top of the Gantt sheet where the time
divisions are represented using various time unit val ues.

Thetarget activity of aconstraint, that is, the activity whose start or end
depends on the start or end of another activity as the result of the constraint.
See also activity, From activity.

In the Gantt sheet, the default operation mode of the time scale whereby there
is no upper or lower limit to the horizontal scrolling. See also bounded mode.
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A

about-to-change events 60
abstract interfaces 18, 19
Abstract Gantt Exanpl e class 26
activities
and reservations 38
changing start/end time 50, 51
creating 51
definition 12
events, extending 58
expanding/collapsing 40
in the Gantt sheet 44
populating the data model 33
rendering 45
rows45
activity data
record structure 75
activity elements 93
activity factory 35, 51
activity graphics
description 45
introduction 14
layout 47
moving 49, 50
resizing 51
selecting 49
stacking order 47
activity 1D selectors 112
activity renderers
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Index

customizing 62

factory 63
addAct i vi ty method

Il vGant t Model interface 34
addResour ce method

Il vGant t Mbdel interface 34
alocation. See reservations
architecture

of the datamodel 17

of the Gantt sheet 44
assignment. See reservation
attribute selectors 113
AWT packages, importing 26

B

background color property 22, 64
bounded, scroll bar operation mode 43

C

capabilities 166
capabilities request 169
Cascade layout, in Schedule chart 48
cell editor 70
cell renderer 68
cel | Updat ed method
Il vAbst ract JTabl eCol um class 70
child activity 12
See also activities
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child resource 12

See also resources
classrelationships

database Gantt 75
client side 140
client/server interactions

adding 163

client side 163

server side 165
collapsing activities and resources 40
color, Gantt Beans property 22
columns, customizing 66
common DHTML components

overview 140
congtraint data

record structure 75
constraint elements 95
constraint factory 52
constraint graphics

not movable 49

selecting 49
constraints

automatic removal 37

creating 36, 51

definition 12

events, extending 58

factory 37

in the Gantt sheet 44

representation 14, 46

styling 116
creat eActi vi ty method

Il vActi vi t yFact ory interface 35
cr eat eConst r ai nt method

I | vConstrai nt Fact ory interface 37
creat eGantt Model method

Il vSchedul eChart interface 78
cr eat ePages method

Il vGantt Pri nt abl eDocunent class 130
cr eat eReser vat i on method

Il vReservat i onFact ory interface 38
cr eat eResour ce method

I | vResour ceFact ory interface 36
creating an input source 86
crimson.jar file83
CSS
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applied to charts 99, 100
customizing a Gantt chart 102
declaration 102
examples for customizing charts 101
Gantt and Schedule examples 101
property 103
renderer target objects 110
rule 103, 105
user-defined properties 102
custom icon 55
Cust omActi vity class
description 56
factory 61
instantiating 61
Cust omActi vi t yReader . j ava file92
Cust omActi vi t yRender er. j ava class64
Cust omActi vityWiter.javafile92
Cust onfzant t Exanpl e. j ava samplefile 53
customization of SDXL 88
customizing
activity rendering 62
data model 56
Gantt chart 27, 53
readers and writers 90
table columns 66
customizing a chart
Java and style sheets 100
customizing charts
CSS 99, 100, 101
customizing Gantt charts
CSS 102

D

data model
architecture 17, 32
binding the Beans 27, 33
creating 27
customizing 56
genera background 18
in memory 27
key features 11
populating 33
table view 13
datanodes41, 67
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database examples 19
database Gantt example
class relationships 75
running 74
understanding 74
database gantt example
object relationships 76
database Schedule example
running 77
database schedule example
understanding 78
Dat e Javaclass 30
days. See duration of an activity
declarations
CSS 102
decorative panels 149
default implementations 12
default readers and writers 89
DHTML component
Gantt 142
DHTML components
common 140
Il vAbstract Vi ewl14l
Il vButton 141, 152
I vEnpt yVi ew141
I I vGant t Conponent Vi ew141
Il vGntt Sheet Scrol | I nteract or 143, 157
I | vGant t Sheet Vi ew143, 157
IlvGantt Tabl eScrol | I nteractor 143
Il vGantt Tabl eVi ew143
IlvGntt Vi ewl143, 144
Il vd assVi ew141
I | vHTM_Panel 147
Il vl mageEvent Vi ew141
Il vl mageVi ew 141, 150
Il vlnteractor 141, 157
Il vlnteractorButton 142,158
Il vObj ect 141
Il vPanel 141
Il vResi zabl eVi ew141
I | vRowExpandCol | apsel nt er act or 143, 157
IlvScrol | Bar 142
I | vTabl eSheet Vi ew157
Il vTool Bar 142,152
directory
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for Gantt chart example 24

for Schedule chart example 28
divider position

printable document 126
dr awmethod

Il vActi vi t yRender er interface 45
duration of an activity

APl 29

definition 12

representation 14
Dynamic HTML

client 140

script files141

E

end date
printable document 126
end time
changing 50, 51
creating aconstraint 52
drawing a constraint 52
introduction 12
end-to-end, constraint type 12, 36
end-to-start, constraint type 12, 36
events
about to change 60
See also property events
example
database 19
database Gantt 74
database Schedule 77
Gantt and Schedule charts 24
Gantt printing 124
Gantt Servlet 133
examples
Css101
expanding activities and resources 40

F

factories
activities 35
constraints 37
custom activity renderer 63
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Cust omAct i vity class61
reservations 38
resources 36

files

Gantt Chart Servl et.java 134
Gant t Exanpl e. j ava 24

Schedul eExanpl e. j ava 28

Si npl ePr o ect Dat aMbdel . j ava 134
Tabl eMbdel Denp. j ava 130
WeekendGi d. j ava 134

fireEvent methods59

font, Gantt Beans property 22

foreground color, Gantt Beans property 22, 39
From activity 12, 52

Gantt chart

adding to the user interface 28
creating constraints 51
customizing 27, 53
definition 11

description 13

example 24

Gantt sheet 13, 44
importing packages 26
moving activity graphics 50
reservations 14

resources 14

scrolling 42

table columns 67

See also Schedule chart

Gantt Chart Bean

basic steps 23

binding to the data model 27, 33
creating 27

description 13

example 24

Gantt DHTML components 142

overview 142

Gantt model. See data model
Gantt servlet

capabilities request 169
image request 169
multiple sessions 170
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parameters 169
Gantt Servlet example
description 133
DHTML client 143
message panel 147
running 134
Gantt sheet
architecture 44
definition 13
describing 45
displaying data 44
in Gantt chart 13
in Schedule chart 15
manipulating data 48
scrolling 42
Gantt thin client
client side 140
example 133
server side 135
Web architecture 132
Gantt Chart Servl et.javafilel34
Gant t Exanpl e. j ava samplefile 24, 27
Seealso Cust onfGant t Exanpl e. j ava
gant t Row t er at or method
Il vGant t Sheet class45
Generi cEvent Li st ener interface
i nf or mmethod 70
introduction 70

getA

get Acti vi t yFact or y method
Il vHi erarchyChart class35
get Acti vi t yRender er method
Il vActi vi t yG aphi c class45

getB

get Bounds method
Il vActi vi t yRender er interface 65

getC

get Chart method
Il vGantt Servl et Support class136
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get Const r ai nt method
I | vConst rai nt Graphi c class46

getD

get Di vi der Posi t i on method
Il vGantt Printabl eDocunment class126

getE

get End method
Il vGntt Printabl eDocunent class126

getG

get Gant t Model method

Il vHi erarchyChart class33
get Gant t RowCount method

Il vGant t Sheet class45
get Gant t Sheet method

Il vHi erarchyChart class22

getM

get Max/ get M nVi si bl eTi me methods
Il vHi erarchyChart class43

getP

get PagesPer Band method
Il vGantt Printabl eDocunent class126

getR

get Repeat Tabl e method
Il vGanttPrintabl eDocunment class126
get Reser vat i on method
Il vReservati onG aphi c class46
get Reservat i onCachelLoadFact or method
I | vSchedul eChart interface 78
get Reservat i onCacheLoadThr eshol d method
I | vSchedul eChart interface 78
get Root Acti vi t y method
I vGant t Model interface 35
get Root Resour ce method
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Il vGant t Mbdel interface 35

getS

get Sel ect edG aphi ¢s method
Il vHi erarchyChart class49
get St art method
Il vGantt Printabl eDocument class127

getT

get Tabl e method
Il vHi erarchyChart class22,71
get Tabl eCol umCount method
Il vGntt Print abl eDocunent class127

getV

get Val ue method
Il viTabl eCol um interface 68
get Vi si bl eGant t RowAt method
Il v@antt Sheet class45
get Vi si bl eGant t RowCount method
Il v@antt Sheet class45

H

hiding the table view 22
hierarchical structure
expanding/collapsing 40
of activities12, 33
of resources 12, 33
horizontal |oad-on-demand
description 77
horizontal scrolling 42
hours. See duration

icon
custom 55
tree column 66

il 0g.views. gantt. nodel . general package
referencing user-defined properties 102

il og.views.gantt.xm package 82
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IvA

Il vAbstract Acti vity class
fireEvent method 59
Il vAbstract Const rai nt class
fireEvent method 59
Il vAbst ract JTabl eCol um class
cel | Updat ed method 70
Il vAbstract Reservati on class
fireEvent method 59
Il vAbst r act Resour ce class
fireEvent method 59
Il vAbst ract Vi ewDHTML component 141
Il vActi vi ty interface 19, 32, 35, 51
Il vActi vi t yConposi t eRender er class62, 64, 112
Il vActi vi tyFact ory interface
creat eActi vi t y method 35
implementation 61
Il vActi vi tyG aphi c class
description 14, 45
get Acti vi t yRender er method 45
set Acti vi t yRender er method 45
Il vActi vi tyG aphi cMovel nt er act or class49
Il vActi vi tyG aphi cObj ect class64
Il vActi vi tyG aphi cRender er class110
Il vActi vi tyG aphi cSel ecti on class64
Il vActi vi t yRender er class108
Il vActi vi t yRender er interface
description 45
dr aw method 45
get Bounds method 65
i sRedr awNeeded method 65
Il vActi vi t yRender er Fact ory class109
Il vActi vi tySummary class 62

lvB

Il vBasi cActi vi t yBar class109

Il vBasi cActi vi tyLabel class111

Il vBasi cActi vi t ySynbol class111
|1 vBut t on DHTML component 141, 152

llvC

Il vConstrai nt interface 19, 32, 36, 45, 52
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I | vConstrai nt Fact ory interface
cr eat eConst r ai nt method 37
description 37

I I vConstrai nt Graphi c class108
description 46
get Const r ai nt method 46
introduction 12

Il vConstrai nt Type class 36

llvD

Il vDef aul t Acti vityRender er Fact ory class63
I | vDef aul t Gant t Mbdel class27, 73
Il vDur ati on class30

lIIVE

I | vEnpt yVi ewDHTML component 141

IvG

Il vGnttChart class13, 20, 24, 29, 40, 100
printing 123
Il vGant t Conponent Vi ewDHTML component 141
Il vGant t Confi gurationclass21
I I vGant t Docunent Reader class87, 102
readGant t Model method 88
Il vGant t Docunent Wit er class85
writeGantt Model method 85
Il vGant t Mbdel interface
addActi vi t y method 34
addResour ce method 34
definition 19
design for load-on-demand 73
get Root Acti vi t y method 35
get Root Resour ce method 35
instantiating 23
noveAct i vi t y method 35
noveResour ce method 35
popul at eMbdel method 27
renoveActi vi t y method 35
r enoveResour ce method 35
set Root Act i vi t y method 35
set Root Resour ce method 35
Il vGantt Print abl eDocunent class
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cr eat ePages method 130
description 125
get Di vi der Posi ti on method 126
get End method 126
get PagesPer Band method 126
get Repeat Tabl e method 126
get St art method 127
get Tabl eCol umCount method 127
set Di vi der Posi ti on method 126
set End method 126
set PagesPer Band method 126
set Repeat Tabl e method 126
set St art method 127
set Tabl eCol ummCount method 127
IlvGanttPrintingController class124
description 128
Il vGant t Reader Except i on class 88
Il vGant t Rowclass 45
Il vGantt Sel ect | nteractor class49
Il vGantt Servl et class136, 138, 167
Il vGantt Servl et Support class136, 167
get Chart method 136
Il vGantt Sheet class
description 13, 44
gant t Rowl t er at or method 45
get Gant t RowCount method 45
get Vi si bl eGant t RowAt method 45
get Vi si bl eGant t RowCount method 45
Il vGantt Sheet Scrol | I nt eract or DHTML
component 143, 157
Il vGant t Sheet Vi ew DHTML component 143, 157
IlvGantt StreamWiter class86, 90
Il vGantt Tabl eScrol | I nt eract or DHTML
component 143
Il vGantt Tabl eVi ewDHTML component 143, 157
Il vGantt Vi ewDHTML component 143, 144
decorative panels 149
resizing 149
Il vGeneral Activity class
attribute selectors 113
CSSclasses 114
description 102
model indirection 113
properties 113
pseudoclasses 115
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Il vGener al Const rai nt class102
attribute selectors 119
CSSClasses 120
model indirection 119
properties 119
Il vGener al Reservati on class 102
I I vGener al Resour ce class 102
Il vd assVi ewDHTML component 141

lIvH

Il vHi erarchyChart class100

definition 13

get Acti vi t yFact ory method 35

get Gant t Model method 33

get Gant t Sheet method 22

get Max/ get M nVi si bl eTi me methods 43
get Sel ect edG aphi cs method 49

get Tabl e method 22, 71

set Acti vi t yFact ory method 35

set Di spl ayi ngConst r ai nt s method 47
set Gant t Model method 22, 33

set Max/ set M nVi si bl eTi me methods 43
static constants 43

VvHi er ar chyChart class

methods for controlling styling 100

I I vHi er ar chyNode interface 33

I | vHTM_Panel DHTML component 147

vl

I'l vl mgeEvent Vi ewDHTML component 141

I'l vl mageVi ewDHTML component 141, 150

Il vlnteract or DHTML component 141, 157

Il vinteractorButton DHTML component 142, 158

lvd

Il viTabl e class 13, 21, 22

I 1 viTabl eCol um interface
get Val ue method 68
implementation 67
i sCel | Edi t abl e method 68
set Val ue method 68
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[lvM

Il vivekeActi vi tyl nteractor class51
Il vivakeConst r ai nt | nt er act or class51
Il vManager Ser vl et class
image request 169
I vManager Vi ewclass
pushl nt er act or method 49, 51

lvO

Il vObj ect DHTML component 141

lvP

Il vPanel DHTML component 141
Il vPri nt abl eGant t Sheet class129
Il vPri nt abl eTi neScal e class129
Il vPrintingController class

pri nt method 129

pri nt Previ ewmethod 129

set upDi al og method 129

VR

Il vReser vat i on interface 19, 32, 38, 46, 51
Il vReser vat i onFact ory interface
creat eReser vat i on method 38
description 38
Il vReservati onG aphi ¢ class
description 46
get Reser vat i on method 46
Il vResi zabl eVi ewDHTML component 141
| | vResour ce interface 19, 32, 35
Il vResour ceFact ory interface 36
I | vRowExpandCol | apsel nt er act or DHTML
component 143, 157

llvS

I | vSchedul eChart class13, 20, 24, 29, 40, 100
printing 123

Il vSchedul eChart interface
creat eGant t Model method 78
get Reser vat i onCachelLoadFact or method 78
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get Reservat i onCacheLoadThr eshol d method
78
i sReservati onCachi ngEnabl ed method 78
set Reservati onCacheLoadFact or method 78
set Reservati onCacheLoadThr eshol d method
78
set Reservati onCachi ngEnabl ed method 78
Il vScrol | Bar DHTML component 142
Il vSi npl eActivity class35, 56, 61
Il vSi mpl eActi vi t yFact ory class 35
Il vSi mpl eConst rai nt Fact ory class 37
Il vSi mpl eReser vati onFact ory class39
Il vSi npl eResour ce class 35
I I vSi npl eResour ceFact ory class 36
Il vStyl abl e interface 100

IIvT

Il vTi mel nt erval class?29, 31

Il vTi neScal e class 13

I | vTool Bar DHTML component 142, 152
Il vTr eeCol um class 66

| (continued)

image request 169
i nf or mmethod
Generi cEvent Li st ener interface 70
in-memory data model. See data model
input source
creating 86
parsing 87
interactors
creating a constraint 51
creating an activity or reservation 35, 51
moving agraphic 49
selecting a graphic 49
interfaces. See abstract interfaces
intervals. Seetimeintervals
i sCel | Edi t abl e method
Il viTabl eCol umm interface 68
i sRedr awNeeded method
Il vActi vi t yRender er interface 65
i sReser vat i onCachi ngEnabl ed method
Il vSchedul eChart interface 78
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J

JAppl et Swing class 26
Java servlets

creating 138

in the Gantt 132
JAXP 83
j axp.j ar file83
JPanel Swing class13
JTabl e Swing class 13, 22
jviewsall.jar file29

L

layout. See activity graphics, layout
leaf activity
definition 33
rendering 55, 62
See also activities
leaf resource 33
links
introduction 12
representation 14
listeners, registering 58
load factor 78
load threshold 78
load-on-demand
database query methods 76
design 73
horizontal 77
introduction 73
vertical 73

M

mai n method 26
message panel 147
milestone, definition 12
minutes. See duration
model indirection 113
model-view separation 18
move interactor 49
noveAct i vi t y method
Il vGant t Model interface 35
nmoveResour ce method
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Il vGant t Mbdel interface 35
moving graphics 49
multiple selection 49
multiple sessions 170
multi-threading

server side 138
MVC design 18

N

notation x
number of columns
printable document 126

O

object relationships

database gantt example 76
occupation. See activities
output stream

creating 85

writing a document to 86

P

pages per band
printable document 126
parent activity
definition 12, 33
rendering 62
See also activities
parent resource
definition 12, 33
See also resources
parsing an input source 87
popul at eMbdel method
Il vGant t Mbdel interface 27
Pretty layout, in Schedule chart 47
print
Gantt example 124
pri nt method

Il vPrintingController class129

printable document
description 125
divider position 126
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end date 126

number of columns 126

pages per band 126

repeat table 126

start date 126
printing controller

configuration 128

description 128
printing framework

Gantt 123
print Previ ewmethod

Il vPrintingControll er class129
priority

creating as a custom property 56

property events 57
PriorityCol um class67to71
properties

CSS103

customizing 57

events, adding 57

user-defined and

ilog.views.gantt.nodel . general
package 102

user-defined in CSS 102
property element 98
pushl nt er act or method

I | vManager Vi ewclass 49, 51

R

reader level 90
readGant t Model method

I I vGant t Docunent Reader class88
record structure 75
renoveActi vi t y method

Il vGant t Mbdel interface 35
r enoveResour ce method

Il vGant t Model interface 35
renderers. See activity renderers
repeat table

printable document 126
reservation data

record structure 75
reservation elements 96
reservation factory 38, 51
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reservation graphics
description 46
duplicating 50
introduction 15
layout 15, 47
moving 49, 50
resizing 51
selecting 49
reservations
creating 38, 51
definition 12
events, extending 58
in Gantt chart 14
in Schedule chart 15
in the Gantt sheet 45
resource data
record structure 75
resource elements 94
resource factory 35
resources
as rows in the Gantt sheet 46
definition 12
events, extending 58
expanding/collapsing 40
Gantt sheet 46
in Gantt chart 14
in Schedule chart 15
popul ating the data model 33
See also reservations
root activity 33
See also activities
root resource 33
rows
changing height 28
description 45
layout of reservation graphics 15, 47
visibility 40
rules
CSS 103, 105

S

samplefiles. Seefiles
Schedule chart
creating activities and reservations 51
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description 15
example 28
Gantt sheet 15, 44, 46
moving reservation graphics 50
reservations 15
resources 15
scrolling 42
table columns 67
Schedule Chart Bean
basic steps 23
description 13
example 28
schedule data
serializing 84
Schedule Data Exchange Language. See SDXL
schedule element 97
Schedul eExanpl e. j ava samplefile 28
scheduling data
XML 102
scheduling data. See data model
scrolling
horizontally 42
vertically 43
scrolling in the Gantt sheet 42
SDXL
activity elements 93
constraint elements 95
creating a document 84
creating a stream writer 86
creatingan | | vGantt Document Wi ter 85
creating an input source 86
creating an output stream 85
customization 88
customizing readers and writers 90
default readers and writers 89
design criteria 82
example 83
overview 82
parsing an input source 87
property element 98
reader level 90
reading a Gantt model 88
reading from afile 86
reservation elements 96
resource elements 94
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scenarios of use 82
schedule element 97
specifications 92
writer level 90
writing a document to an output stream 86
writing a Gantt model to a document 85
writing to afile 84
seconds. See duration
selection interactor
creating a move interactor 49
description 48
separable model architecture 18
serializing schedule data 84
server side 135
key classes 135
multi-threading 138
servlet class 138
sessions
multiple 170

setA

set Acti vi t yFact or y method
Il vHi erarchyChart class35
set Acti vi t yRender er method
Il vActi vi tyGraphi c class45

setD

set Di spl ayi ngConst r ai nt s method
Il vHi erarchyChart class47
set Di vi der Posi t i on method
Il vGantt Printabl eDocunment class 126

setE

set End method
Il vGntt Print abl eDocunent class126

setG

set Gant t Model method
Il vHi erarchyChart class22, 33
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setM

set Max/ set M nVi si bl eTi me methods
Il vHi erarchyChart class43

setP

set PagesPer Band method
Il vGntt Printabl eDocunent class126

setR

set Repeat Tabl e method
Il vGantt Pri nt abl eDocunent class 126

set Reservat i onCachelLoadFact or method
I I vSchedul eChart interface 78

set Reservat i onCacheLoadThr eshol d method
I I vSchedul eChart interface 78

set Reservat i onCachi ngEnabl ed method
I I vSchedul eChart interface 78

set Root Act i vi t y method
Il vGant t Mbdel interface 35

set Root Resour ce method
Il vGant t Model interface 35

setS

set St art method
Il vGntt Printabl eDocunent class127

setT

set Tabl eCol umCount method
Il vGntt Printabl eDocunent class127

setU

set upDi al og method
Il vPrintingControll er class129

setV

set Val ue method
|1 viTabl eCol um interface 68
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S (continued)

showing the table view 22
Simple layout, in Schedule chart 47
Si npl ePr oj ect Dat aMbdel . j ava file134
source activity. See From activity
start date
printable document 126
start time
changing 50, 51
creating a constraint 52
drawing a constraint 52
introduction 12
start-to-end, constraint type 12, 36
start-to-start, constraint type 12, 36
stream writer
creating 86
style sheets
applied to a chart 100
used with Java 100
styling 99 to 121
activities 109
Gantt and Schedule chart components 106
Gantt data 108
globally disabling 101
methods of thel | vH er ar chyChart class100
styling constraints 116
graphic target objects 117
ID selectors 118
subactivity. See child activity
Swing packages, importing 26

T

table. See cell editor; cell rendering; columns
Tabl eModel Deno. j ava file 130
target activity. See To activity
task. See activities
thin client
chart capabilities 166
thin client support for Web applications 131
thin clients
adding client/server interactions 163
client side 140
Dynamic HTML client 140
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Dynamic HTML script files 141
inILOG Views 131
server side 135
XML Grapher example 133
server side 136
Tilelayout, in Schedule chart 48
timeinterval
computing 79
timeintervals
changing 42
definition 31
time scale
definition 13
scrolling 42
time, APl 29
To activity 12, 52
Tomcat 134
tree column icon 66
tree structure. See hierarchical structure
Tr eeCel | Render er interface 66

U

unbounded, scroll bar operation mode 43

Vv

vertical |oad-on-demand
description 73
design 73
vertical scrolling 43
VERTI CAL_SCROLLBAR_XXX static constants 43
visibility of rows 40

\W

web application directory structure 144
WeekendG i d. j avafile134
weeks. See duration
writeGantt Model method

Il vGnt t Docunent Wit er class85
writer level 90
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X

XML
scheduling datafile 102
XM_.Cust onmzant t Exanpl e. j ava file92

Z

zero-duration activity 12

GANTT USER’'S MANUAL

INDE X

191




INDE X

192 ILOG JVIEWS 5.5 — GANTT USER’S MANUAL




	ILOG JViews 5.5 Gantt User's Manual
	Table of Contents
	About This Manual
	What Is in This Manual

	Introducing the Gantt Module
	The Data Model
	Activities
	Constraints
	Resources
	Reservations

	The Charts
	Common Features
	Gantt Chart
	Schedule Chart


	Basic Concepts
	The Data Model Architecture
	Model-View Separation
	Data Model Classes

	The Gantt Beans
	Structure
	Properties


	Getting Started with the Gantt Module
	Basic Steps for Using the Gantt Chart and Schedule Chart Beans
	Examples
	Gantt Chart
	Schedule Chart
	Deploying a Gantt Application

	Time and Duration
	Date
	IlvDuration
	IlvTimeInterval

	The Gantt Data Model
	Class Overview
	Binding the Gantt Chart Beans to the Data Model
	Populating the Data Model

	The Gantt Beans
	Chart Visual Properties
	Expanding, Collapsing, and Hiding/Showing Rows
	Scrolling in the Gantt Sheet

	Displaying Gantt Data in the Gantt Sheet
	Gantt Sheet Architecture
	Describing the Gantt Sheet
	Activity Layouts

	Manipulating Gantt Data with the Gantt Sheet
	Selecting Activities and Constraints
	Moving Activity and Reservation Graphics
	Duplicating Reservation Graphics
	Resizing Activity and Reservation Graphics
	Interacting with the Gantt Sheet Using the Mouse


	Advanced Features
	The Custom Gantt Example
	Running the Custom Gantt Example
	Customization Overview

	Customizing the Gantt Data Model
	The CustomActivity Class
	Adding Property Events
	Creating CustomActivity Instances

	Customized Activity Rendering
	The Custom Activity Renderer Factory
	The Custom Activity Renderer Class

	Customized Table Columns
	Tree Column Icons
	The PriorityColumn Class
	Adding the Column to the Table


	Load-on-Demand
	Vertical Load-On-Demand
	Running the Database Gantt Example
	Understanding the Database Gantt Example

	Horizontal Load-On-Demand
	Running the Database Schedule Example
	Understanding the Database Schedule Example


	Schedule Data Serialization and Exchange�with SDXL
	Schedule Data Exchange Language Overview
	Scenarios of How SDXL Can Be Used
	Package For Reading and Writing SDXL
	SDXL Example

	Serializing Schedule Data
	Writing an IlvGanttModel to an SDXL File
	How to Read an IlvGanttModel from an SDXL File

	Customization of SDXL
	Overview of ilog.views.gantt.xml
	Customizing Readers and Writers

	Schedule Data Exchange Language Specification
	Activity Elements
	Resource Elements
	Constraint Elements
	Reservation Elements
	Schedule Element
	Property Element


	Styling
	Introduction to Styling
	Applying Styles
	Disabling Styling
	The Gantt and Schedule CSS Examples

	Styling the Gantt and Schedule Chart Components
	Styling the Gantt Data
	Styling Activities
	Styling Constraints


	The Gantt Printing Framework
	Introduction
	Simple Example
	Classes Involved
	IlvGanttPrintableDocument
	IlvGanttPrintingController
	IlvPrintableGanttSheet
	IlvPrintableTimeScale

	How it Works
	Handling Pages
	Populating a Page

	Example

	Thin-Client Support for Web Applications
	Gantt Thin-Client Web Architecture
	Getting Started With the Gantt Thin Client: An Example
	The Gantt Servlet Example
	Installing and Running the Gantt Servlet Example

	Developing the Server Side
	The Servlet Support Class
	Multi-Threading Issues on the Server Side
	The Servlet Class
	Summary

	Developing the Client Side
	Developing a Dynamic HTML Client
	The DHTML Client for the Gantt Servlet Example

	Adding Client/Server Interactions
	The Client Side
	The Server Side
	Actions that Modify Chart Capabilities

	The IlvGanttServlet and IlvGanttServletSupport Classes
	The Servlet Parameters
	Multiple Sessions


	Document Type Definition for SDXL
	Glossary
	Index
	A
	B
	C
	D
	E
	F
	G
	getA
	getB
	getC
	getD
	getE
	getG
	getM
	getP
	getR
	getS
	getT
	getV
	H
	I
	IlvA
	IlvB
	IlvC
	IlvD
	IlvE
	IlvG
	IlvH
	IlvI
	IlvJ
	IlvM
	IlvO
	IlvP
	IlvR
	IlvS
	IlvT
	I (continued)
	J
	L
	M
	N
	O
	P
	R
	S
	setA
	setD
	setE
	setG
	setM
	setP
	setR
	setS
	setT
	setU
	setV
	S (continued)
	T
	U
	V
	W
	X
	Z



