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The ACK™ documentation set includes the faling manuals and practicals:

Document

Description

Agent Manual

Teans Manual

Devel opnent Envir onnent
Manual

JACOB Manual

WebBot Manual

Desi gn Tool Manual

Graphi cal Plan Editor Mnual

JACK Si m Manual

Traci ng and Loggi ng Manual

Agent Practicals

Teans Practicals

Describes theAICK programming language and
infrastructureJACK canbeusedto developapplications
involving BDI agents.

Describes theAICK Teams programming language
extensions. ACK Teams can be used to veéop
applications that wolve coordinated aatity among
teams of agents.

Describes hw to use theAICK Development
Ernvironment (JDE). The JDE is a graphical
development emronment that can be used tovdp
JACK agent and tearbased applications.

Describes hw to use ACOB. ACOB is an object
modelling language that can be used for ipt@cess
transport and object initialisation.

Describes he to use theAICK WebBot to deelop
JACK enabled web applications.

Describes hw to use the Designobl to design and
build an application within theATK Development
Environment.

Describes he to use the Graphical Plan Editor to
develop graphical plans within th&CK Development
Environment.

Describes he to use theAICK Sim framevork for
building and running repeatable agent simulations.

Describes the tracing and logging toolsaitable with
JACK.

A set of practicals designed to introduce the basic
concepts imolved in ACK programming.

A set of practicals designed to introduce the basic
concepts imolved in Teams programming.
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Introduction

1 Introduction

The Graphical Plan Editor (GPE) is designed for graphicallwiig and editing ACK
Intelligent Agents® [ACK) plans. The GPE is injeated with thédevelopment Environment
(JDE).Planseditedwith the GPEmaybecompiledwith the JACK CompilerUtility andtraced
with the ACK Plan Tacing Dol.

The GPE allws users to vie and edit all the details of a plan in separate panels. The panels
of the GPE can be displayed or hidden, depending on what a user needsvitileeediting
eachplan. Thewindow thatcontainghesepanelss calledthe Graphical Plan Editor window.

The GPE emphasizes the use of documentation in plans. Plan documentation assists users
when creating and understanding plans. Separate documentation sections are included in the
GPEfor eachrelevantdetail. Plandocumentationresourcesyariables conditionsandgraphs

may be edited in the GPE. The reasoning methods of a plan can be represented graphically in
the GPE as directed graphs — the Plan Graph Editorvglprbfor this purpose. hiever,

textual reasoning methods as well as graphical reasoning methods wetafigplans

developed using the JDE. Experience hasashthat plans created with the GPE are easier to
present to, and are more easily understooddy-programmers and subject-mattqrezts

because of their graphical nature.

This document describes the GPE and the Plan Graph.Ediese descriptions are
applicable to both plans and teamplans.

When a plan is edited using the GPE, the title bar will display: followed by the name of
theplanthatis currentlybeingedited.Whenaplanreasoningnethodis openedisingthe Plan
Graph Editorthe title bar will displayGraphs: followed by the name of the plan.

When a teamplan is edited using the GPE, the title bar of the GPE will displayPlan:
followed by the name of the teamplan that is currently being edited. When a teamplan
reasoning method is opened using the Plan Graph Eifieotitle bar of the Plan Graph
window will display Team Graphs: followed by the name of the plan.

Note that a teamplan cannot be opened with the GPE in Agent Mode, as teamplans are not
visible within the JDE bnser unless dams Mode is aste. Teams Mode can be toggled on
or off by clicking theTeams Mode option in theView menu of the JDE.
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Introduction

1.1 Operating System notes

The instructionsin this document are written with the expectation that the reader will be a PC
user, but they are generally applicable to both Macintosh and Unix users. However, in some
cases theinstructions will be dlightly different for Macintosh users.

Macintosh users should note the following:

A left-click on a PC refersto an ordinary mouse click on a single button mouse.

If using a single button mouse, click the single mouse button while holding down the cTRL
key.

To select multipleitems (for example, graphsin the Printing Plan window), hold down the
CcOMMAND key and click the desired items.

The commAND key should be used instead of the cTRL key for keyboard shortcuts.

The Preferences window is accessible from the JACK Developer Application menu
instead of the Tools menu.

Unix users should note;

The Copy to Clipboard button in the Export Plan Graphs window is only applicable for
Macintosh and Windows users.

The screenshots used in the document were generated from a Macintosh; this was for
readability purposes only.
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Overview

2 Overview

This manual praides instructions for using the GPE to edit components of Graphical Plans
and Graphical Reasoning Methods. Igjims with a brief description of Graphical Plans and
their features. Creating and opening graphical plans within the JDE is also described.

Instructions for editing graphical reasoning methods are outlined and include details of the
types,catggoriesandeditorsof nodesrequiredfor defininggraphicalplanlogic. Management

of Graphical Plans, including printing andperting is also ceered. The manual concludes
with a description of the graphical plan and font preferences fieat #ie GPE.
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Graphical plans

3 Graphical plans

Graphical plans hee the same components agular ACK plans with the addition of

graphical reasoning methods. Graphical reasoning methods allthe user to construct the
logic of a plan graphicalljReasoning method statements are represented with nodes, which
are created from the node typesvyuled in the Plan EditordPette. The nodes are connected
with links to designate control f\o

Graphicalplanshave body, pass andf ai | reasoningnethod<y default. Planexecutionstarts
and finishes in theody methodPass andfai I methods are used if gactions are required
after plan success aifure. Other graphical reasoning methods may be added, gnehdye
be renamed to replace daft graphical reasoning methods.

Note: It is possible to hae a plan with non-graphical and graphical reasoning methods.

3.1 Creating graphical plans

A new plancanbecreatedn the JDEfrom eitherthe Plan Types folder or adesignwithin the
currentproject.Referto the Design Tool Manual for moreinformationondesignsOnceaplan
has been created, a GPE windean be opened for the plan.
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Opening graphical plans

4 Opening graphical plans

The GPE is used to edit plans that have already been created from within the JDE. A separate
GPE window is shown for each plan that is edited. Likewise, the Plan Graph Editor is used to
edit graphical reasoning methods that have already been created for a plan from within the
GPE. The Plan Graph Editor window provides access to all the graphical reasoning methods
of the associated plan.

To open the GPE, follow the steps bel ow.

1.
2.

Open the JDE.

Load a project into the JDE, or create a new project by following the steps given in the
Devel opment Environment Manual.

Open the Agent Model folder in the JDE browser by clicking on the + symbol to the left of
the Agent Model icon. The Agent Model will expand.

Open the Plan Types folder in the Agent Model by clicking on the + symbol to the left of
the Plan Types folder icon. The Plan Types folder will expand, and the various plans will
become viewable.

Right-click on the plan type to be edited. A pop-up dialog box will open, providing
(among other options) the option to Edit Graphically.

Click with either mouse button on the Edit Graphically option. The GPE will open.

806 Plan: ChooseMove handles PlanChoice
™ Documentation | Resources [_| Variables [ Conditions ™ Graphs List @

rDocumentation

The ChooseMove plan investgates the options, so that alternate
colours are attempted, independent of fail or success, and also
show preference for jump moves over step moves.

~Graphs List
Mame Documentation
body Investigate the aptions for moving
fail Choose the first plan in the applicable plan set
makeChoice Apply constraints when selecting possible options.
configurable Choose which policy to use in making the choice
pass

Delete... Rename... Edit Graph... [:Create Subgraph...:J
p
Figure 4-1: An open Graphica Plan Editor window
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Opening graphical plans

4.1 Opening graphical reasoning methods

The Plan Graph Editor can either be opened from the GPE or directly from the Reasoning
Methods folder of the JDE. In the former case, open the GPE according to the instructions
above. Then select/create the reasoning method to be edited from the Graphs List and right-
click the Edit Graph button.

To open the Plan Graph Editor directly from the JDE:

1. Inthe JDE browser, expand the current plan by clicking the icon to the right of the plan
name.

2. Expand the Reasoning Methods folder of the plan by clicking the icon to the right of the
folder. Graphical reasoning methods are distinguished from textual reasoning methods by
the icon to the left of the reasoning method name; atext or pencil icon indicates a textual
reasoning method, whereas a graph icon indicates a graphical reasoning method. Textual
reasoning methods can not be edited graphically.

3. Double-click agraphical reasoning method name. Alternatively, right-click a graphical
reasoning method name and select the Edit option from the pop-up menu.

4. A Plan Graph Editor window displaying the selected graph will open. If not already open,
a GPE window will aso open for this plan.
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Opening graphical plans

In either case awindow like the following will be displayed. In the example below, the Plan
Graph canvas is empty, as we are dealing with a newly created reasoning method.

s Hala) Graphs: ChooseMove handles PlanChoice
Plan Graph: | body HH
] Documentation || Variables || Exceptions ™ Graph
~Graph
4":'_||||||Iﬁ|lll|||||||||||||||||||||||||||||||||||I|+@
ry
-
<€ B el
P

Figure 4-2: Plan Graph Editor window
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Opening graphical plans

4.2 Editing graphical plans with both the JDE and
the GPE

The documentation, resources and conditions (excluding conditions documentation) of a plan
can be edited in both the JDE and the GPE. When one of these componentsis edited in the
JDE or GPE, it is automatically updated in the other window. For example, if a new sentence
was added to the plan documentation in the GPE, it would also appear in the plan
documentation in the JDE browser.

Once a plan has been edited in the GPE, it may still be edited in the JDE. However, not all
components of graphically edited plans can be edited in the JDE. For example, the variables
and graphical reasoning methods (including documentation, variables and parameters) of
plans must be edited in the GPE. Plan conditions may be edited in the JDE, although
conditions documentation is not visible.

If aplan has existing body, pass or fai | textual reasoning methods, and is opened in the GPE,
asubgraph/ textual method conflict will occur. The user can choose to rename an existing
textual reasoning method and create a new graphical reasoning method, or leave the original
nameasis.

Note: Itispossible for aplan to have both graphical reasoning methods and textual reasoning
methods.

Plans created and/or edited using the GPE cannot be edited with the JDE alone. They require
editing with the GPE because they have graphical reasoning methods.
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Editing graphical plans

5 Editing graphical plans

Graphicalplansareeditedin GPEwindows. A GPEwindow containsbuttonsfor printingand
exporting plans as well as the faNng panels for editing plan attrtes:

e Documentation

Plan-lerel documentation.

e Resources

Resourcesisedby theplan(handledevent, postedevents,enclosingnterfaceshpeliefdata,
textual reasoning methods, etc.).

e Variables

Variables global to the plan.

e Conditions

Relevance and conkt conditions.

* Graphs List

Graphical reasoning methods required by the plan.

When a GPE winda first appears, only theocumentation andGraphs List panels are
displayed.

The toolbar of a GPE winelohas checkbaes with names corresponding to theabplan
attributes which can be used to display or hide the panahel®are displayed or hidden by
clicking onthecheckboxor panelname . The GPEwindow grows andshrinksaccordingo the
panels that are displayed.

Note that the GPE only maintains a list of the graphical reasoning methods required by the
plan. The actual content of these reasoning methods is specified and edited in the Plan Graph
Editor.
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Editing graphical plans

5.1 Editing plan documentation

The Documentation panel of the GPE displays plan documentation as editable text. This panel
isdisplayed by default. Documentation panel text may be edited in:

* The Documentation panel, and

* The Documentation section under the plan name in either the JDE browser or the
Resources panel.

8ee6 Plan: ChooseMove handles PlanChoice

™ Documentation [ Resources [ Variables | Conditions [_| Graphs List |[Ed @

i)

Documentation

The ChooselMove plan investgates the options, so that alternate colours are attempted, independent of fail or
success, and also show preference for jump moves over step moves.

Figure 5-1: Documentation panel

When a new plan is created, the documentation text section in the Add Plan Type dialog
window allows plan documentation to be added.

To add, edit or delete plan documentation:

1. Select the Documentation checkbox with the left mouse button if it is not already selected.
Alternatively, click the Documentation name to display the Documentation panel. The
Documentation panel will open below the GPE tool bar.

2. Documentation in text form can now be added, edited or deleted within the Documentation
panel. Text may be cut, copied and pasted using the JDE Edit menu or keyboard shortcuts.

5.2 Editing plan resour ces

The Resources panel of the GPE displays the resources used by a plan. These resources are
the same as those shown under the plan name in the JDE Browser. The Resources panel can
be used to add, edit and delete plan resources in the same way as the JDE browser. The
Resources panel is, in effect, away that the user can see which JACK elementsthe planis
associated with, without needing to look at the JDE browser.
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Editing graphical plans

806 Plan: ChooseMove handles PlanChoice
] Documentation ™ Resources [ Variables [ Conditions [_| Graphs List @
~Resources

gk, ChooseMove
= extends Plan
&7 Documentation
sixhandles PlanChoice ev
£’ Relevance
£* Context
[=] Posted Events
[(1 Enclosing Interfaces
b (=] Belief Data
b [ Reasoning Methods

> [Java

Figure 5-2: Resources panel

To display the plan resources, click tesources checkbox.

To adda resource:

1. Holding the mouseuiton davn over the required resource, drag the required resource
from the JDE brarser into the appropriate section in Besources panel.

2. Release the mouseatton once the cursor becomes anwaribhis will drop the required
resource into the appropriate section inRlegources panel.

To edita plan resource name:

1. Right-click the resource name with the mouse.

2. Select theedit option in the pop-up dialog windo

3. Edit the current name and pressEeRr. Alternatively, select another resource to finish
editing.

To edita plan resource:

1. Right click the resource name and selgdit from the pop-up dialog options.
Alternatively, double-click on the resource name.

2. Edit the resource x¢ as required and click th&one button to close.
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Editing graphical plans

5.3 Editing plan v ariables

TheVariables panelof the GPEdisplaysa sortabldist of planvariables Variablesdeclaredn
theVariables panelof the GPEwindow areglobalto the plan.Eachvariablehasthefollowing
fields:

e Type

This refersto the datatype of thevariable.For example,avariablemaybeani nt , doubl e,
String or other ACK or Jaa type.

¢ Name

Thisrefersto thenameof thevariable,asusedin theplancode.For example, aneventthat
is handled by a plan mightvathe namev.

* Value
This refers to the initialalue of the ariable when a plan instance ieeuted, if ap.

¢ Documentation

This refers to the description of thariable. \Ariable documentation may be used to
describe the purpose and type ofbaiable, and hw it is used in a plan.

As well as a list of planariables, th&/ariables panel also haBelete andAdd buttons for
addingand deletingvariables. ¥riables may be sortday clicking on a field heading.
Variables must ha anane andt ype, but theValue andDocumentation fields are optional.
Note that the GPE does natlnate \ariable names, types oalues.

©®06 = PanChooseMove handles PlanChoice
] Documentation || Resources [ Variables [ | Conditions - [ | Graphs List @
Type Name Value Documentation
| int id o an example double variable
| 'string colour an example String variable
( Add )
A
Figure 5-3: Variables panel
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Editing graphical plans

To add a griable with plan scope:

1. Open thevariables panel in the GPE windoby clicking theVvariables checkbox in the
Plan Graph tool baor by clicking thevariables name in the Plan Graph tool b&he
Variables panel will open.

2. Click theAdd button in theVariables panel.

3. A new variable with nameewvari abl e will be added.

Note: A newly added ariable has no typealue or documentation.

To edittheType, Name, Value or Documentation fields of a ariable:

1. Usingtheleft buttonof themouseclick the Type, Name, Value or Documentation field of
the \ariable requiring editing with the mouse. The field name will become editable.

2. Type in the required changes.
3. Click another field, or presTeRr to finish editing.

To deletea \ariable:
1. Select the ariable to be deleted by clickingyaaf the \ariable's fields.
2. Click theDelete button in thevariables panel.

Note that ariables can only be deleted one at a time.

To sortthe list of plan ariables by a field, click a field heading using the mouse. The list of
variables will be sorted according to that field.

Note: If plan variables are sorted during editing of tleiable, ag changes will be lost.
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Editing graphical plans

5.4 Editing plan conditions

The Conditions panel of the GPE displays the conditions for plan execution.

The following sections are displayed as editable text:
* Relevance Documentation

* Relevance

* Context Documentation

e Context.

8enme Plan: ChooseMove handles PlanChoice

] Documentation [ | Resources [ Variables [ Conditions [ Graphs List @

Relevance Documentation Available Variables
The default Relevant method. Always returns true. board (uses data Board)
ev (handles event FlanChoice)
o

Relevance

static boolean relevant(<<HandlesType>> ev)
{

[ return true;

}

ki

Context Documentation
The default Context method. Always returns true.

k)

Context

context()

1
true;

o

Figure 5-4: Conditions panel

An Available Variables list isalso displayed. Thisisalist of alphabetically sorted variable
names and types. These variables may be inserted into text areas in the Conditions panel by
clicking on one of the arrowsto the left of the list. The Available Variables list in the
Conditions panel includes plan variables, events, interfaces and belief data.

Once avariable name isinserted into an editable text area, the name will not be automatically
updated if changed in the GPE. A variable name isinserted astext, so if the variable changes,
the name is updated in the Available Variables list, but not in any text areas into which it has
been inserted.
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Editing graphical plans

To edita plan condition, first display tl@onditions panel by selecting theonditions
checkbox in the tool bar or by clicking tBenditions name. The releance and conte
conditions for the plan and their documentation cam be edited. &t in each of the
corresponding t¢ boxes can be cut, copied and pasted using theEtREnenu or kyboard
shortcuts.

5.4.1 Relevance

The rel@ancecondition component is axiebox that contains the plan's ned@ce condition.
The rel@ance condition is &t ati ¢ bool ean method that is applied to amemt instance for
thepurposeof determiningvhetheror notthe plantypeis relevantfor thateventinstanceThe
relevance condition td& box should contain the definition of that method or be left empty
Documentation for the retance condition is added the releance documentationxebox.

5.4.2 Context

The cont&t condition component is axebox that contains the plan's coxtteondition.
When a plan is rel@ant for handling anvent, the conte condition is used to determine the
ways, if ary, in which a plan type is applicable. The comi@ondition tet box should either
contain a logicalxpression or be left emptipocumentation for the contiecondition is
addedo the contet documentation e box.

Theconditionspanelof the GPEhasanAvailable Variables list. Thislist containghenamesof
planvariables eventsandbeliefsetsIf appropriateyariablenamedrom thelist canbecopied
into the contet condition and conté conditions documentationxiebox.

To copy a \ariable name

1. Select the ariable name.

2. Move the insertion point to the desired place in the documentation or condikbhexe
3. Click the left arrav button next to the relgant text box.

4. The \ariable name is inserted after the current cursor position.

Note: Onceavariablenamehasbeeninsertedijt is notautomaticallyupdatedThis meanghat
if a variable name is changed in triables panel, the old ariable name will still be in the
Conditions panel.
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Editing graphical plans

5.5 Editing the Graphs List

The Graphs List panel of the GPE displays a sortable list of graphical reasoning methods
(graphs). This section contains instructions for creating, renaming and deleting graphs.

Note: The body, pass and f ai | methods may be renamed or deleted; however, the user must
ensure that a plan has abody method beforeit is compiled and run.

Each graphical reasoning method has a Name and Documentation column. Below the list of
graphical reasoning methods are the following buttons:

e Delete

The Delete button deletes graphical reasoning methods from the Graphs List.

* Rename

The Rename button opens a dialog window that allows a graphical reasoning method
name to be edited.

* Edit Graph

The Edit Graph button opens the Plan Graph Editor window (if it isnot already open). The
Plan Graph Editor window is described in a later section.

e Create Subgraph

The Create Subgraph button opens adialog window that allows anew graphical reasoning
method name to be entered, creating a graphical reasoning method with that name.

Note: Spaces are not alowed in graphical reasoning method names. Where a spaceis
required, using an underscore ( _) isagood alternative.

emne Plan: ChooseMove handles PlanChoice
] Documentation [ | Resources | Variables | Conditions ™ Graphs List @
|
Name Documentation |
body Investigate the options for moving
fail Choose the first plan in the applicable plan set
makeChoice Apply constraints when selecting possible options.
configurable Choose which paolicy to use in making the choice
pass
( Delete... ) ( Rename... ) ( Edit Graph... ) L\ Create Subgraph... /I |

Figure 5-5: Graphs List panel
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Editing graphical plans

5.5.1 Deleting graphs

To delete a graphical reasoning method:
1. Select the method name from the list.
2. Click theDelete button. AConfirm Deletion of Graph dialog windav will appear

3. Click theDelete Graph button to confirm the deletion of the graphical reasoning method,
or Cancel to cancel the deletion.

4. The method will be deleted from the list.

Note: Graphical reasoning methods must be deletediohaklly from the Graphkist.

(&) . Confirm Deletion of ﬁrap"h
|

| Are you sure you want to delete the graph "calculate"?

[-—ﬁmd'—* £ Delete Graph \‘

A

Figure 5-6: Confirm Deletion of Graph dialog windav

5.5.2 Renaming graphs

To renamea graphical reasoning method:

1. Click theRename button. ARename Subgraph dialog windav with the current method
name will appear

2. Edit the method name as required. The dialog windoes not allev spaces.

3. Click Apply Changes to confirm the renaming of the methodQamcel to cancel the
action.

4. The graphical reasoning method will be whawith the nev name.

[ 19 Re%méﬂubgraﬁh

Please edit the name of the subgraph

newName|

’_‘_ Cancel 3 ('"Apphr 'Ehangesa
e

Figure 5-7: Rename Subgraph dialog windav
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5.5.3 Editing graphs
To edit agraphical reasoning method:

1.
2.

3.

Select the name of the method to be edited from the Graphs List.

Click on the Edit Graph button. The Plan Graph Editor window will open, displaying the
selected graphical reasoning method.

Edit the method using the Plan Graph Editor.

Alternatively, double-click the method name in the Graphs List. The Plan Graph Editor
window will open, displaying the selected method.

See the Editing Graphical Reasoning Methods chapter of this manual for instructions for the
Plan Graph Editor.

5.5.4 Creating graphs

To create a graphical reasoning method:

1
2.

Click the Create Subgraph button. A Create New Subgraph dialog window will appear.

Type the new graphical reasoning method name in the Create New Subgraph dialog
window.

Click the Create New button to create a new graphical reasoning method or click Cancel
to cancel the operation.

A new graphical reasoning method will be added under the currently selected method, or
at the bottom of the Graphs List if no method is currently selected.

Note: The GPE does not allow duplicate graphical reasoning method names. The dialog
window does not allow spaces in graphical reasoning method names. Also, like Java methods,
reasoning methods cannot have spaces in method names.

8 ‘Create New Subgraph

Please enter the name of the new subgraph

calculate

’_{ Cancel ) E"Er!ate Mm';’)

Figure 5-8: Create new graphical reasoning method
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5.5.5 Sorting graphs

To sort the Graphs List, click the Name or the Documentation heading of the Graphs List in
the Graphs List panel. The Graphs List will be sorted aphabetically according to the selected
heading.
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6 Editing graphical reasoning methods

Editing of the graphical reasoning methods (also known as graphs or plan graphs) for aplanis
performed in a Plan Graph Editor window. The title bar of the Plan Graph Editor displaysthe
name of the particular plan whose graphical reasoning methods are currently being edited. The
name of the graphical reasoning method that is currently being edited is displayed in adrop-
down list next to the Plan Graph: option at the top of the Plan Graph Editor window. Clicking
on the drop-down list displays alist of all the graphical reasoning methods for the plan. This
allows the user to switch between the various graphical reasoning methods of a plan without
needing to open and close each method separately.

The Plan Graph Editor window contains atool bar with a Show Plan button and buttons to
print and export graphical reasoning methods. The tool bar also provides access to the
following panels:

e Documentation

Method-level documentation.
* Variables
Variables local to the reasoning method.
* Parameters
Reasoning method parameters.
e Exceptions
Exception handling code.
* Plan Graphs
The reasoning method logic, represented as a directed graph.
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When the windw first appears, only thelan Graphs panel is displayed.

ene Graphs: ChoeseMove handles PlanChoice
] Plan Graph: : body H‘i Show Plan
(] Documentation [ Variables [ Exceptions ™ Graph =S
~Graph
P
74
-~
i
[
i l
for | Signatum s = ey apalicable i) [« 1= null); s = evapplicable neis) |
il {akeChaics|))
relim inia; |
¥
|l
£l
|l
: el
{=a_tar k= null] . |
aychaken = ga_lar,
pass
::“u.-'
v
T = w1
Wi
Figure 6-1: Plan Graph Editor winde
Graphical Plan Editor Manual
Release5.5
30 1-Sept-10

Copyright © 2002-2012, Agent Oriented Software Pty. Ltd.



Editing graphical reasoning methods

6.1 Selecting graphs

To change the current graphical reasoning method being edited:

1. Click the name of the current graphical reasoning method at the top of the Plan Graph
Editor. A list of al methodsis displayed.

2. Click on the name of the method to be edited.
3. The newly selected graphical reasoning method is displayed in the Plan Graph Editor.

Plan CGraph: [Eii+Is]s =

| fail
-1
- Dncumergl pass

Figure 6-2: Current graphical reasoning method

6.2 Editing graph documentation

This panel displays documentation for the current method as editable text. Graphical
reasoning method documentation should give a description of the method. For example,
documentation can include the actions in the method, names of other reasoning methods
called in the method, and what the method does.

8ensd Graphs: ChooseMaove handles PlanChoice
Plan Graph: | body H ("Show Plan )
™ Documentation || Variables [ Exceptions [_| Graph @

Documentation

Investigate the options for moving

Figure 6-3: Documentation panel

Documentation for graphical reasoning methods can only be added and edited in the Plan
Graph Editor.

The contents of the graphical reasoning method documentation may be added, edited or
deleted in the Documentation panel. Text may be cut, copied and pasted using the JDE Edit
menu or keyboard shortcuts.
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6.3 Editing graph variables

The Variables panel of the Plan Graph Editor displays a sortable list of reasoning method
variables Variablesdeclaredn the Variables panelof the PlanGraphEditor window arelocal
to the reasoning method.

ems Graphs: ChooseMove handles PlanChoice
Plan Graph: | makeChoice ' ) R
] Documentation [ Variables [ | Parameters [ | Exceptions [_| Graph @
!.variables.. e P L. I PN LT TP I
I Type Name Value Documentation :
Squarelndex o
Delete ( add ) I

A

Figure 6-4: Variables panel

To add edit, deleteor sortgraphicalreasoningnethodvariabledfirst openthe Variables panel
in the Plan Graph Editor by clicking on tkiariables checkbox owariables name in the tool
bar Then follav the steps relant to each feature listed belo

6.3.1 Adding variables

To adda graphical reasoning methoariable:

1. Click theAdd button in thevariables panel. A ne variable option will appeaentitled
newVariable.

2. ThenewVariable can nev be edited as required.

6.3.2 Editing variables

To editthe Type, Name, Value andDocumentation fields of a graphical reasoning method
variable:

1. Click the rel@ant field. pe in the required changes.
2. Click another field, or presnTER to finish editing.
6.3.3 Deleting variables

To deletea graphical reasoning methoariable click theDelete button.
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6.3.4 Sorting variables

To sortthe list of graphical reasoning methaatiables by field, click the heading of the field
to sort by The list of graphical reasoning methoasiables will be sorted in ascending order
according to the field clidd.

Note: If graphical reasoning metho@nables are sorted during editing ofaigble, ag
changes will be lost.

6.4 Editing graph parameters

TheParameters panel displays parameteRarameters allw calling reasoning methods to

pass aguments to the current reasoning method. The features of this panel are similar to the
Variables panelin the Plan Graph Editor windo except that théarameters panel does not

have aVvalue column.

Note: body, pass andfai | do not hae parameters. THearameters panel is not shen for
these methods.

8606 Graphs: ChooseMove handles PlanChoice
Plan Graph: makeChoice ﬂ |_'- Show Plan |
(] Documentation || Variables ¥ Parameters [ | Exceptions || Graph @
rParameters
Type MName Documentation
Signature 5

Figure 6-5: Parameters panel

To add edit, delete or sort parameters, first selecPtiameters checkbox or click the
Parameters name to display thearameters panel.

6.4.1 Adding parameters

To adda parameter to a graphical reasoning method, clickdddoutton. A nev parameter
with namenewvari abl e will beadded.The new parametehasno typeor documentationlf a
parameter is preously selected, the meparameter is added belat.
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6.4.2 Editing parameters

To editthe Type, Name andDocumentation fieldsof a parameterclick therelevantfield. Type
in the required changes, and click another field or gne==R to finish editing.

6.4.3 Deleting parameters

To deletea parameteiselect the parameter to be deleted. Click obtiete button, and
repeatheprocesswith ary furtherparameterto bedeleted asparametersanonly bedeleted
one at a time.

6.4.4 Sorting parameters

To sortthe list of parameters by a field, click a field heading. The list of parameters will be
sorted in ascending order according to the field selected.

Note: If graphical reasoning method parameters are sorted during editing of a parameter
changes will be lost.
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6.5 Editing graph exceptions

Each Plan Graph Editor window has an exceptions panel. This panel allows the user to typein
any catch / finally statements asthey would appear in Java code. The statements of the
entire graph are then enclosed in at ry statement, with the text in this box handling any
exceptions.

The exceptions panel contains essentially all the exception handling code a user would writein
normal textual code, except for theinitial t ry block. Note that depending on the type of
exception the user istrying to catch, the body of the reasoning method may require code that
actually throws that exception.

06 R Graphs: ChooseMove handles PlanChoice
Plan Graph: | makeChoice e (" Show Plan )

] Documentation | Variables [_| Parameters ™ Exceptions [ | Graph @

R E}'{EED‘“U"S R R Ly e T e e e e L e T et T e e B e e e M I e e

catch(IDException e)

{
System.err.println{e.getMessage());

¥
finally
if{from !=rmll)

from.close():

Figure 6-6: Exceptions panel
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6.6 Editing graph logic

ThePlan Graph panel of the Plan Graph Editor has a tooldat a cavason which the
structure of a graphical reasoning method may berdrA graphical reasoning method is
drawvn as a directed graph. The nodes of the graph are created from the nodevigiael pmo
the Plan Editor &lette. Links are then created between these nodes to indicate cowntrol flo

|66 Graphs: ChooseMove handles PlanChoice |
| r |
i Plan Graph: | body H Show Plan ) |
(] Documentation || Variables [ Exceptions [ Graph "@. _
~Graph I
i o | [F
I=b‘n_Illllllﬁlllll||||||||||||||||||||||||||||||||||||-‘- l'
F Y
hor | Signatum & =av applicabbs limi]; £ 1= null) 2 = avappiicable nexs] |
il (makeChaios{s))
relim Tiie,
¥
{sa_tar l=null) - =
(]
aychasen = 5a_lar;
pass
| £l
IR = B I e
| Ap

Figure 6-7: Plan Graph panel
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Nodesmay be added to a graphical reasoning method diagrany oréer When linking
nodesjt is recommendethattheflow of agraphicalreasoningnethodbefrom topto bottom,
to aid the viever or designer of the method. Graphical reasoning methods ngurstiith
one,andonly one,Start node.lt is alsorecommendethatEnd nodesareaddedo shov where
the method finishes.

Thefont of graphcomponentext canbechangedn the Fonts preferencesf theJDE.Seethe
Font preferences section of théditor preferences chapter of this manual for further
information.

Graphcomponentsanbeeditedor removedby right-clicking ontherequirednodeor link and
selecting the required optionoiFexample, after right-clicking on a node the optionsetie
Node... andRemove Node.

6.6.1 Plan Graph Editor tool bar

The Plan Graph Editor tool baontains tools for editing and weg a graphical reasoning
method. D select a tool in the tool hathoose the desired tool and click on the tadidn.
Certaintoolscannotbe selectedit the sametime: the SelectionrModetool andthe Link Mode

tool are @amples of this. The Plan Graph Editor must be in either one mode or the other: it

cannot be in both. Mang the mouse cursowrer a particular tool on the tool balicits tool
tips, which are floating te& boxes preiding descriptions of the ralant tool.
The following tools and bttons are located on the tool bar:
» Selection Mode liiton
ThisbuttonswitcheghePlanGraphEditorinto SelectiorMode.In SelectiorMode,nodes

and links in a graphical reasoning method can be selected. Selecting a node omigk allo

it to bemoved,editedanddeleted A nodeor link is selectecandhighlightedwhenclicked.

* Link Mode hutton

This button pravides the ability to dra a link between tew nodegpoints in a plan at
which actions occur). When the mouse passes modes and links teare highlighted
Links may also be selected, edited and deleted in this mode.

¢ Delete itton

Thistool is usedto deleteanodeor link onceit is selectedNotethatthereis noundotool,
and ary deletions are final.

* Open Plan Editor &ette lutton
This tool opens th@lan Editor Palette, which is described in the folldng section.
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Zoom slider

The zoonslider allavs the current graphical reasoning method to beedeat diferent
magnifications.

Zoom selection list

Thezoom selection list alles the current graphical reasoning method to bsedeat a
magnification selected from the list. Alue chosen by the user can also be entered
directly. If the detult GPE settings are used, the zoom selection list is nethshahe

tool palette. It may be displayed by changing the GPE preferences in the JDE. These
preferences are located in fAephical Plans tab of thePreferences option in the JDE
Tools menul.

Descriptve Mode litton

Thistool turnsDescriptve Mode on or off. Whena graphicalreasoningnethodis viewed

in Descriptve Mode, nodes in the method arewhavith their documentation displayed.
When Descriptie Mode is turned &fthe nodes are st with their code displayed.
However, if anodedoesnot have documentationthenodeis shavn with codeinsteadlf a
nodedoesnothave ary code,it is shavn with documentationvhetherDescriptve Modeis
on or of.
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6.6.2 Plan Editor P alette

The Plan Editor Palette contains node types that can be dragged and dropped onto the Graph
canvas. It may be opened either with the Open Plan Editor Palette button or by clicking on the
Plan Editor Palette option in the Tools menu of the JDE.

The Plan Editor Palette for both Agent Mode and Teams Mode is illustrated below. Note that
in Teams Mode, the Plan Editor Palette has four additional nodes:

* Begin Parallel
e End Parallel
e Parallel Task

¢ Team Achieve.

These nodes can only be used in teamplans.

0 0 Plan Edito...
Start End
Fail MNole
S O
Decision Code i
E O |
Subgraph Sublask i
|
= a
Post/Send Reply E
Q) |
Wail For Mainlain :
vV :
) ? |
Achieve/Insist Test/Determine
i

- Plan Editor Palette

O @®

Start End
Fail Mote
Decisian Code
Subgraph Sublask
Post/Send Reply
®
Wail For Maintain
v
g ?

Achieve/lnsst Test/'Determine

w e

Begin Pamaliel End Pamllel
I~ Vv
= -2 -]

Paraliel Task Team Achieve

Figure 6-8: Plan Editor Palette in Agent Mode (left) and Teams Mode (right)
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Apart from theStart, End andFail nodes in the palette,rade editor is opened automatically
when a node is added to a graphical reasoning method. A node editor can also be opened by
double-clicking on a node.

A node editoihas a short description of the node tgpé editable t¢ areas for node
documentatiorand each node gument The number and types obaments depend on the
type of node being edited. Aivailable Variables list is displayed if there are wplan or
graphical reasoning methodnables.

Eachnodetypehasadifferentnodeeditor. Thetext fieldsin anodeeditorchangeaccordingo

the aguments required by the node type. If a node type can represeoit tmore reasoning
statementsr if areasoningstatemenhasoptionalargumentsthe nodeeditordisplaysadrop-
down Node Type: options menu. This aNgs the user to select the required statement and/or
combination of aguments.

Each of the node editors consists ofesal text boxes into which releant aguments and
documentation etc. can be added and changed. The figuredisfdays theBegin Parallel
node editar

80 Edit Begin Parallel Node

Node Type | Begin Parallel (monitor attribute) -7]

The beginning of a parallel operation.

Documentation Available Variables
start parallel tasks for pilot to fly to cr as crew (uses role Crew)
destination and crew to keep watch &alp (ParallelManitor)

pfy (handles event PerformVisit)
pi as pilot {uses role Pilot)
| Success Condition sp as speaker (uses role SpokesP:
ParallelFSM.ANY status (uses data CraftStatus)
C:l team (uses interface Team)

| Termination Condition Attribute
| |false

=]
Motification Exception Attribute
null
| L=}
Monitor Attribute
i B
&=
— - t 7__ | »
|
’T Cancel = Apply Changes \

Y

Figure 6-9: Begin Parallel node editor
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TheAvailable Variables list is a list of alphabetically sorteésable nameand typesThese
variablesmaybeinsertednto text areasn the nodeeditorby clicking on oneof thearrovsto
the left of the list. Thévailable Variables list in the node editor includes plaanables
events interfaces belief datagraphical reasoning methodnablesand parameters

Onceavariablenameis insertednto aneditabletext areathe namewill notbeautomatically
updatedf changedn the GPE.A variablenameis insertedastext, soif thevariablechanges,
the name is updated in thgailable Variables list, but not in ay text areas into which it has
been inserted.

6.6.3 Nodes

Eachof thenodetypesin the Plan Editor Palette (with the exceptionof the Note node)defines
astepin agraphicalreasoningnethod.TheNote nodeis usedto adddocumentatiorio anode
or group of nodes. The other node types may contain documentatioh@iKd Java code.
Some node types represent reasoning method statements.

A node can referencesiables that appear in thariables panel of the GPE winao (which
have plan scope) or in théariables panel of the reasoning method graph (whicleha
reasoning method scope). If ariable is defined within a node (such &oade node) that
variable has node scope and is not visible outside the node.

6.6.3.1 Node types

The node types that are supported by the Plan Graph Editor and are accessiblelafia the
Editor Palette are listed bel. Note that some nodes represent one orkiwds of reasoning
method statements. Also, each node type contains documentatitime bdocumentation for
Start, End andFail nodes is not displayed in Descrygtimode, and is only accessible by
opening the node editor

e Start node

This node indicates the gmning of a graphical reasoning method. It canngtlaay
incoming links, and may ka only one outgoing link. Start node alvays succeeds. If a
Start node has no outgoing links, the method succeeds without perfornyiragons.
Note that a graphical reasoning method muse lzstart node if it has aynnodes other
thanNotes, and can ha oneStart node at most.

« End node

This nodeindicates the end of a graphical reasoning method. It canamanumber of
incoming links, ot must hge no outgoing linksEnd nodes are optionalubare
recommended as thelearly shav where the flov of a graphical reasoning method
finishes. A method may i@ ary number ofeEnd nodes.
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* Fail node

This node indicates the end of a graphical reasoning method. When this node is reached
the plan fails. Fail nodes can have any number of incoming links, but must have no
outgoing links. A graphical reasoning method may have any number of Fail nodes.

e Code node

A Code node contains JACK or Java code. For example, a Code node may be used to
perform acalculation. If the code in the node fails, then the node fails.

* Post/Send node

This node is used to execute either apost or send reasoning method statement. A Post
node is used by an agent to post an event from within aplan. A Send nodeis used by an
agent to send a message event to another agent. The node displays either post or send,
depending on the reasoning method statement chosen in the node editor. A Post/Send
node may have any number of incoming links and only one outgoing link.

* Reply node

This node is used to execute areply reasoning method statement. A Reply node is used by
an agent to reply to a message event received from another agent. A Reply node may have
any number of incoming links and only one outgoing link.

* Wait node

A Wait node is used by an agent to wait for a condition to becomet r ue, with the option of
also having atimeout condition or length of time. A Wait node can have any number of
incoming links. It can have, at most, two outgoing links.

e Subtask node

A Subtask nodeis used by an agent to post an event synchronously from within aplan. A
Subtask node can have any number of incoming links. It can have, at most, two outgoing
links.

»  Subgraph node

A Subgraph node is used to call areasoning method within aplan. A Subgraph node can
have any number of incoming links. It can have, at most, two outgoing links.

 Maintain node

A Maintain node is used by an agent to post an event synchronously from within a plan
only while alogical condition remainstrue. A Maintain node can have any number of
incoming links. It can have, at most, two outgoing links.
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* Achieve/Insist node

An Achieve nodeis usedby anagentto postagoaleventif alogicalconditionisf al se. An
Insist nodeis used by an agent to repeatedly post a gaaltevhile a logical condition is
fal se. The node displays eithethi eve ori nsi st, depending on the reasoning method
statement chosen in the node edit@hieve andinsist nodes can ha ary number of
incoming links. Thg can hae, at most, tw outgoing links.

* Test/Determine node

A Test nodeis used by an agent to test a logical condition and post a\goslikit is
unknavn. A Determine nodeis usedby anagento try andfind alogical bindingfor which
a goal gent will pass. Th@est/Determine node displays eithekst or det er ni ne,
depending on the reasoning method statement chosen in the nodeestitord
Determine nodes can ha ary number of incoming links. Tlyecan hae, at most, tw
outgoing links.

+ Decision node

A Decision nodecontains a test condition that is a boolegpression. ADecision node
may have ary numberof incominglinks andmusthave two outgoinglinks, or awarningis
given.Links from aDecision nodearelabelled'yes'or 'no'to reflectthepathto betakenon
success ordilure.

 Documentation node

Documentation nodes allar the user to add xecomments to a graphical reasoning
method for example to explainaparticularnodeor collectionof nodesA Documentation
node cannot he ary incoming links, It may hae links attaching it to particular nodes.

» Begin Parallel, End Brallel and Brallel Task nodes

These nodes are used together to implergeintl | el Statements in a graphical
teamplanAn @ar al | el statementonsistf aBegin Parallel node,anEnd Parallel node,
plus one or mor@arallel Task nodes. EacPRarallel Task node is connected to itsva
processing graph. These processing graphs are then connectedrd Paeallel node.
This is illustrated in the figures belo

« Team Achiee node

A Team Achieve node is used by a team to aate a subteam, by sending aem to the
subteam. The team that sent @éheamAchi eve then vaits until the gent has been
processed by the subteam.
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The mapping between reasoning method statements and nodes is straightforward, except for
@ar al | el statements. Implementation of an @ar al | el Statement in a graphical reasoning
method requires a combination of Begin Parallel, End Parallel, Parallel Task nodes together
with the nodes required to implement the parall el tasks. Asan example, consider the following
@ar al | el statement:

@aral l el (Paral | el FSM ANY, fal se, null, p) {
wat ch: @ eanmAchi eve(crew, crew. wn wat ch());

fly: fly(p);

The corresponding subgraph is shown below:

W
begin parallel

start parallel tasks for pilot to fly to
destination and crew to keep watch

-~ II
-
s k'

y_,/‘ ‘ parallel task ‘

paraliel task | hawve pilot fly to destination and also

terminate the ‘watch’ task when fly
crew performing watch task is complete

J \

'F'i,‘ team achieve
oo getteam in the crew role to perform the watch pilot flying to destination
FJ:;H'“MH Pass
3 el
end parallel

Figure 6-10: Subgraph in Descriptive mode
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\L pass

begin parallel
ParallelF SM.ANY, false, null, p

| parallel task \

watch | parallel task

/ fly
VV team achieve ‘L
oo crew, crew.wm.watch) y (ol

pass /
pass

end parallel

pass \

Figure 6-11: Subgraph in Non-descriptive mode

Note: In graphical reasoning methods, parallel tasks should only be referred to by label and
not by index.
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6.6.3.2 Node categories

Nodescanbe cateyorisedaccordingo the maximumnumberof outgoinglinks (0, 1 or 2). The
following three catgories are defined for reference purposes:

e Action nodes

An actionnode eitherpasse®r fails. It canhave eitheroneor two outgoinglinks. If it has
one outgoing link, the link must be a pass link. If it has dutgoing links one must be a
pasdink andonemustbeafail link. Thelinks arelabelledaccordingo thelink type (pass
orfail). Pass links andf ai | links are follaved if node ealuation succeeds aaifs
respectiely. If nofail link is present, nodevaluation &ils and the plarsgils.

+ Decision nodes

A decision nodevaluates to eitharr ue orf al se and has tw outgoing links, ges link
and ano link. These links correspond to ava&iation oft r ue Or f al se respectrely.

 Terminal nodes

A terminal nodds a node that has no outgoing links. Thevftd a graphical reasoning
methodfinishesataterminalnode.lt is goodpracticeto endagraphicalreasoningnethod
with anEnd node to clearly slva where &ecution finishes.

Links Category Nodes

0 terminal End, Fail

1 action Post/Send, Reply

1 none Start, Note, Parallel Task

2 action Code, Subgraph, Subtask, Wait For, Maintain,
Achieve/lnsist, Test/Determine, End Parallel,
Team Achieve

2 decision Decision

mary none Begin Parallel

Table 6-1: Graphical Plan Editor Nodes

6.6.3.3 Node editor s

Eachnodetypehasadifferentnodeeditor. Thetext fieldsin anodeeditorchangeaccordingo
the aguments required by the node type. If a node type can represent eitheroofrhare
reasoning method statements, the node editesd choice between theawstatements.

TheAvailable Variables list in the node editocontains the names of plaanables events
beliefsets graphical reasoning methodnablesand parametergwailable \ariable names
may be inserted into the documentation amggiaents of a node.
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To insert avariable:
1. Select the variable name from the list.
2. Move the mouse cursor to the desired place in the documentation or argument text.

3. Left-click the left arrow button next to the relevant text box. The variable nameisinserted
after the current cursor position.

4. Once avariable name has been inserted, it is not automatically updated, and will need to
be updated manually. Thismeansthat if avariable name is changed, the old variable name
will remain in the text into which it was inserted.

| 8 - Edit Decision Mode

A test condition that can succeed or fail.

Documentation Available Variables

if dislance > 500 melres, end the plan. Otherwise, the ev (evhandles event Event_1)
calculate subgraph is called. <:=' distance (int)

Test Condition
distance > 500 metres

-

E—"-""“Eanml'-*"-“a { Apply Changes j‘

Figure 6-12: Node editor

6.6.3.4 Node operations
Within the Plan Graph Editor, one can add, edit, delete and move nodes.

To add anode:

1. Open the Plan Editor Palette by selecting the Open plan editor palette button on the tool
bar, or selecting the Plan Editor Palette option from the Tools menu of the JDE menu bar.

Select anode from the Plan Editor Palette by clicking on the new node type to be added.
Drag-and-drop the node from the Plan Editor Palette to the Graph canvas.

For nodes other than Start, End and Fail, a node editor window will open. In the node
editor window, edit the node detail s (documentation and any arguments) and click the Add
New button to add the new node, or click the Cancel button to close the node editor and
cancel the operation.

Note: The node editor must be closed before continuing with further editing.

Graphical Plan Editor Manual

Release 5.5

1-Sept-10 47
Copyright © 2002-2012, Agent Oriented Software Pty. Ltd.



Editing graphical reasoning methods

To edit a node after it has been added to a graphical reasoning method, double-click on the
nodeusingtheleft mousebutton. Edit the nodedetails(documentatiomndarny arguments)n
the node editorClick theApply Changes or Cancel button to close the node editor

To deletea node from a graphical reasoning method, click on the node to be deleted while in
Selectiormode.Thenodewill becomehighlighted.Now click onthe Deletebuttononthetool

bar or press theeLETE key on the computerdyboard. Note that when a node is deleteg, an
associated links are also deleted. This bieha is different to that of the Desigrodl.

Note: Nodescanalsobe editedor deletedby right-clicking onthelink andchoosingfrom the
context menu.

To move a node, click the Selection mode tool in the too] @ad then click the node. The
node will become highlighted, and can thenceforth beeahdy dragging with the mouse.

6.6.4 Links

Links are represented by single lines betweemades. Some kia an arrav at one end to
indicate the direction of fle. Documentatioromay be added to all links in a graphical
reasoningnethoddiagram Any link documentatiomppearastext onthelink in Descriptve
mode. Link documentation may be addeditedand deletedThe outgoing links of some
node types may also bevgn a label.

6.6.4.1 Link types

Depending on the type of the node and the number of outgoing links, the outgoing links for a
node are labelled with a link type. The possibilities are asiello

» Action nodes that can ta two outgoing links \{ait For, Subtask, Subgraph, Maintain,
Achievel/lnsist, Test/Determine , Code, End Parallel andTeam Achieve) have the outgoing
links labelled with link types gfass andf ai | to indicate which path is tak on success
or failure of the node. The first link to be dmafrom one of these node types will be
assigned a link type @hss. The second link to be drva will be assigned a link type of
fai | . These labels may be changed using the link editefer to the.ink operations
section belw for further details.

» Decisionnodeshave two outgoinglinks which arelabelledyes andno to reflectthe pathto
be talen on the outcome of the decision. The first link to be/difaom aDecision node
will be ayes link. The second will be so link. These labels may be changed in the link
editor — refer to théink Operations section belw for further details.

All remaining node types which Y@ outgoing links Bost/Send, Reply, Start, Note, Begin
Parallel andParallel Task) have no labels associated with the outgoing links.
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An example of the use of boftass/ fai | andyes/ no links is shavn belav:

if {fuelstate=|ow}

subtask -
engage Enermyll Fail

]

o

L'

subtask ;o
return to basell fail

| Oass

®

Figure 6-13: Subgraptpass/ fai| andyes/ no links

6.6.4.2 Link categories

Two catgories of links are supported within the Plan Graph Editor — floating links at fix
links. Floating links are created bydating the mouse cursoryamhere on a componentoT
create a floating link, it is not necessary to be accuratgefing agwhere within the
component icon enables a floating link to be formed. The GPE will automatically form the
link from anappropriatdink point(enlagedpointonthe perimeterof acomponent)Floating
links canmove from link pointto link pointand,shouldacomponenbemovedonthecarvas,
the link between it and its associated component alsesn&ixed links are created by
building a link from a link point on one component directly to a link point on ancdlber
create a figd link, it is necessary to be accurate with the mouse carstcreate the link
directly from link point to link point.
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6.6.4.3 Link operations

Links can be added, edited and deleted.

Thelink tool is usedto addalink betweertwo nodesWhenthe mousecursoris placedovera
nodewhile in Link modeit is highlighted,andattachmenpointsareshovn. Theseattachment
points are used to link nodes together

Figure 6-14. : A floating link connecting &tart node to @ecision node

The attachment point of a link can be changed by dragging a link from one link point to
anotherThis canbedoneat bothendsof alink. Links canalsobereattachedo anothemode:
either end of the link can be reattached.
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L oop constructs are implemented as cycles within the plan graph:

w=gethextWaypointil

Figure 6-15: Subgraph pass/ fai | andyes/ no links

Note: The order in which nodes are linked determines the direction of the arrow on the link.

Graphical Plan Editor Manual

Release 5.5

1-Sept-10 51
Copyright © 2002-2012, Agent Oriented Software Pty. Ltd.



Editing graphical reasoning methods

6.6.4.4 Editing links

Links canbe edited at gnstage during the gelopment process, and documentation can be
addedo links or editedat ary stage.To editthedocumentatioffior alink or to changats link

type:
1. Double-click with the left mouseulttton on the link to be edited.

2. TheEdit Link pop-up dialog will open. Depending on the nodes beingtinthe editor
may offer anoptionto changehelink type.A text boxfor documentatioms alsoprovided.

3. Enter the necessary documentation andaraak changes to the link type that are
required.

4. Click theApply Changes when finished, o€ancel to cancel the operation.

86 Edit Link
Link Type  yes _I"F-E]
A yes link.

Documentation
this link is followed if x is greater than §

(‘ Cancel 9 f_f:ﬂ'.|::+|:}l1,.ur Changes !

-

rA

Figure 6-16: The link editor

Links can be deleted while in either Selection mode or in Link moaléelete a link from a
graphical reasoning method diagram:

1. Click on the link to highlight it.

2. Click on the Delete dttton on the tool baor press theeLeTE key on the computer
keyboard.

3. The link and ay associated documentation will be deleted.

Note: Links can also be edited or deleted by right-clicking on the link and choosing from the
context menu.
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7 Graphical plan management

7.1 Saving plans

A graphically edited plan is saved when the current project is saved in the JDE. Any unsaved
components of a project, including plans, are highlighted in the JDE browser until they are
saved. Refer to the Devel opment Environment Manual for details.

7.2 Deleting plans

Deleting agraphically edited plan is completed in the same way as deleting aplan edited in the
JDE. Refer to the Development Environment Manual for details.

7.3 Compiling plans

The JDE automatically generates gcode for graphical plans so compilation for a project
containing graphical plansisthe same asfor a project containing non-graphical plans. Refer to
the Devel opment Environment Manual for details.

Graphically edited plans may be generated as traceabl e plans, which allows them to be traced
during execution by the graphical Plan Tracing Tool (see the Plan Tracing Tool chapter of the
JACK Tracing and Logging manual for further details). To generate traceable plans, the
Generate traceable plans option must be selected in the Graphical Plans tab of the
Preferences option in the JDE Tools menu.

Graphical Plan Editor Manual

Release 5.5

1-Sept-10 53
Copyright © 2002-2012, Agent Oriented Software Pty. Ltd.



Graphical plan management

7.4 Printing plans

Plans and their graphical reasoning methods are printed from the Print Plan window. To open
the Print Plan window, click the Print button in the GPE window or Plan Graph Editor
window.

a6ea 6 Print Plan "ChooseMove"

W Print Plan Details (Separate Page Only)

] Print Graph Details on Separate Pages
Select Graphs to Print

body (" select All )
configurable P AR
fail [ Clear All )
makeChoice 1/5 Selected
pass

[] Print Graphs in Descriptive Mode
z Show Mame

z Show Documentation

f Show Plan Handled Event

:_f Show Plan Conditions

E‘ Show Variables and Parameters
i‘ Show Exceptions

z Show Graph

W Center Graph Horizontally

W Center Craph Vertically

[ Expand Graph to fit page

oy

'x Cancel _’,I '\ Print... )

P

Figure 7-1: Print Plan window

The following options are available for printing plans:
* Print Plan Details (Separate Page Only)

* Print Graph Details on Separate Pages

* Print Graphs in Descriptive Mode

* Select Graphs to Print
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Show Name

Show Documentation

Show Plan Handled Event
Show Plan Conditions

Show Variables and Parameters
Show Exceptions

Show Graph

Center Graph Horizontally
Center Graph Vertically

Expand Graph to fit page.

7.4.1 Print Plan Details (Separate P age Only)

To print the details of the current plan, select the Print Plan Details (Separate Page Only)
option name or checkbox. This option will print the following plan details:

Plan name

Plan documentation

The name and type of the event handled by the plan

Relevance condition

Context condition

Plan variables, including events that are posted or sent and belief data.

7.4.2 Select Graphs to Print

To print graphical reasoning methods, select one or more graphical reasoning method names
from the list of methods in the Print Plan window.

Note: The Select All and Clear All buttons can be used when selecting graphical reasoning
methods to print. Multiple methods can be selected by holding down the CTRL or SHIFT key,
and clicking method names.
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7.4.3 Print Graph Details on Separate P ages

To print the details of a graphical reasoning method on a separate page to the diagram, select
thePrint Graph Details on Separate Pages option.

To printthe nodes of a graphical reasoning method with documentation, selednthe
Graphs in Descriptive Mode option.

The following graphical reasoning method details may be selected and printed:

* Name (of plan)

e Documentation

* Plan Handled Event

* Plan Conditions

* Variables and Parameters

* Exceptions

* Graph.

Graphs may be centred horizonally ertically and can bexpanded to fit the page.

7.4.4 Print

Click on thePrint button to print the required diagrams.
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7.5 Exporting graphical reasoning methods

Plan Graphs can begortedas an image to a JPG or PNG file.&port a plan graph, click
the Export plan graphs buttononthe GPEwindow or a PlanGraphEditor window. An Export
Plan Graphs window similar to the figure belo will open.

O O ) Export Plan Graphs for "ChooseMove"

Select Craphs to Export

body (" Select All )
configurable "

i ?

fail Clear All )

makeChoice 1/5 Selected
pass

Image Dimensions
Width: 612 Height: 792

[} Print Graph in Descriptive Mode
f Show Name

Z Show Documentation

z Show Plan Handled Event

f Show Plan Conditions

:_f Show Variables and Parameters

i‘ Show Exceptions

z Show Craph

W Center Graph Horizontally

W Center Graph Vertically

v Expand Craph to fit image

" Include empty border around image

oy

I\ Copy to Clipboard jl I': Cancel j} '\ Export to File... )

P

Figure 7-2: Export Plan Graphs window

Select the required graph, image dimensions and graph detailsxpdoeed. Then click the
Export to File... button. AnExport selected to the following file dialog will open and the file
name and path of thegorted image can be specified.

Note: When eporting multiple graphs, only the file path should be specified. Aperted
files will have names corresponding to theperted graph name.
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8 Editor pref erences

8.1 Graphical plan pref erences

ThePreferences option in theTools menu of the JDE hasGaphical Plans tab with the
optionslistedbelon. Notethatwhenthe optionsarechangedthey arenotappliedto windows
that are already open.

Preferences

| Project View | Text Editor ~ Design Tool = Graphical Plans = Fonts = Advanced

E Generate traceable plans

E Plan Graph code generator warns about missing links in graphs
 Show labels on plan editor palette

z Show tick marks in the zoom slider

z Show zoom slider

_! Show editable zoom selection list

(]

! Plan graph editor is initially in descriptive mode

(]

_| Always return to selection mode immediately after drawing a link

(]

_! Use the internal/external text editor for editing note nodes

(]

_! Only show the first sentence of non-note nodes in descriptive mode

(1

Layout text of nodes in descriptive mode to fit

Limit the character length of node text shown to 999

( Close ) ( Apply Changes ] (_Apply and Save Preferences )

Figure 8-1: Graphical Plans tab in thePreferences option of the JDHools menu

* Generate traceable plans

The Generate traceable plans option creates traceable plans whagH files are

generated for a project. Note that only graphical reasoning methods in non-teams projects
maybetracedgraphically However, theexit andentrypointsof textual reasoningnethods

and @ents can be traced.

* Plan Graph code generator warns about missing links in graphs

This optionensureshatwhenJACK files aregeneratedarny warningsaboutmissinglinks
are shwn in theError Log. For example, a varning will appear if &£ode node has no
incoming links and thus is not able to beeuted
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* Show labels on plan editor palette

This option displays the names of node types (beneath the node icon) that are located in
thePlan Editor Palette. The option is particularly useful when first becoming acquainted
with the GPE, and can be toggled when the user becomes moagniliar with the

various node types.

¢ Show tick marks in the zoom slider

This option shavs tick markings on the zoom sliddihese markings indicate the
percentag®y whichagraphicalreasoningnethodis magnifiedfrom thedefault. It should

be noted that when this option is selected it is not applied to Plan Graph Editows/indo
that are already open.

¢ Show zoom slider

This option displays the zoom slider in the tool palette. It should be noted that when this
option is selected it is not applied to Plan Graph Editor wusdbat are already open.

¢ Show editable zoom selection list

This optiondisplaysadrop-davn list of magnificationpercentageptionsto theleft of the
Toggle descriptive mode buttonin thetool palette It shouldbenotedthatwhenthis option
is selected it is not applied to Plan Graph Editor wivalthat are already open.

* Plan graph editor is initially in descriptive mode

This option displays a graphical reasoning method initially in desegiptiode when a
Plan Graph Editor winde is opened.

* Always return to selection mode immediately after drawing a link

This options ensures that wharink has been dnan, the Plan Graph Editor will
automatically change from Link modie Selection mode

* Only show first sentence of non-note nodes in descriptive mode

This optiononly displaysthefirst sentencef non-notenodedocumentationvithin anode
when descriptie modeis on.

* Layout of text nodes in descriptive mode to fit

This option ensures that when descuptmodes on that all node documentation is
displayed within nodes in an approximately square layout using autonxater égping.
If the previous option is selected, only the first sentence is displayed.

* Limit the character length of node text shown

This option enables the user to set the number of characters sha node when
descriptve mode is used.
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8.2 Font pref erences

The Preferences option in theTools menu of the JDE hasFants tab with the options listed
below. Three options are\gn in this tab to change the font of nodes, links axidre
graphicalreasoningnethodsNotethatwhentheoptionsarechangedindapplied,PlanGraph
Editor windavs that are already open must be closed and then reopened for font changes to
take efect.

Each preference has &dit button, which opens Bont Chooser window. TheFont Chooser
window contains a list of fontsvailable on the system being used, and from this list the
Family, Typeface andSize of the font can be chosen.

88 Preferences

f Project View = Text Editor  Design Tool | Graphical Plans =~ Fonts = Advanced

Font for tree labels in browser (requires save and restart)

SansSerif-12 ( Edit... )
Font for tree values in browser (requires save and restart)
SansSerif-bold-12 ( Edit.. )
Font for object name text in design diagrams (close and reopen opened designs)

( Edit.. )
Font for link text in design diagrams (close and reopen opened designs)

" Edit... )

et
Font for object type text in graphical plans (close and reopen opened graphs)

( Edit... )
Font for object code text in graphical plans (close and reopen opened graphs)

(" Edit.. )

o
Font for link text in graphical plans (close and reopen opened graphs)

( Edit.. )

( Close ) ( Apply Changes )l (_Apply and Save Preferences )

Figure 8-2: Fonts tab in thePreferences option of the JDHools menu

The three options relant to Graphical Plans are:
* Font for object type text in graphical plans (close and reopen opened graphs)

This preferencspecifies the font of node object names, etgpay node, in graphical
reasoning methods.

* Font for object code text in graphical plans (close and reopen opened graphs)

This preferencspecifies the font of code in node objects in graphical reasoning methods.
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* Font for link text in graphical plans (close and reopen opened graphs)

This preferencepecifies the font of links in graphical reasoning methods.
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sort variables 32, 33
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sort 27
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interface 22, 41
introduction 7
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link documentation 48
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