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The ACK? documentation set includes the foleing manuals and practicals:

Document

Description

Agent Manual

Teams Manual

Development Environment
Manual

JACOB Manual

WebBot Manual

Design Tool Manual

Graphical Plan Editor Manual

JACK Sim Manual

Tracing and Logging Manual

Agent Practicals

Teams 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 ipi@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 toolsitable 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 graphicallwwig and editing ACK?2
Intelligent Agents @CK) plans. The GPE is injeated with thddevelopment Evironment
(JDE).Planseditedwith the GPEmaybecompiledwith the JACK CompilerUtility andtraced
with the ACK Plan TFacing 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 b the Plan Graph Editonsi@ddor this purpose. hiever,

textual reasoning methods as well as graphical reasoning methods wetatigplans

developed using the JDE. Experience hasashthat plans created with the GPE are easier to
present to, and are more easily understooady-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 displary. 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 Ettiotitle 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 thevView menu of the JDE.
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Introduction

1.1 Operating System notes

Theinstructionsn this documentarewritten with the expectatiorthatthereadewill beaPC
user but they are generally applicable to both Macintosh and Unix userselés, in some
cases the instructions will be slightlyfeifent for Macintosh users.

Macintosh users should note the fallng:

¥ A left-click on a PC refers to an ordinary mouse click on a singi®t mouse.

¥ If usingasinglebuttonmousecglick the singlemousebuttonwhile holdingdown thecTrL
key.

¥ To selectmultiple items(for example,graphsn the Printing Plan window), hold down the
COMMAND key and click the desired items.

¥ ThecommMmanD key should be used instead of itmrL key for keyboard shortcuts.

¥ ThePreferences window is accessible from thé&CK Developer Application menu
instead of th&ools menu.

Unix users should note:

¥ TheCopy to Clipboard button in theExport Plan Graphs window is only applicable for
Macintosh and \Widows users.

The screenshots used in the document were generated from a Macintosastius w
readability purposes only
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Overview

2 Overview

This manual preides 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,catgyoriesandeditorsof nodesrequiredfor dePninggraphicalplanlogic. 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 he the same components agular ACK plans with the addition of

graphical reasoning methodsGraphical reasoning methods allthe user to construct the
logic of a plan graphicallyjReasoning 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 2o

Graphicalplanshave body , pass andfail reasoningnethodsy default. Planexecutionstarts
and Pnishes in the&dy methodPass andfaii methods are used if wactions are required
after plan success aifure. Other graphical reasoning methods may be added, gnehdye
be renamed to replace deft 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 DesignTool Manualfor moreinformationondesignsOnceaplan
has been created, a GPE windcan be opened for the plan.
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Graphical plans
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Opening graphical plans

4 Opening graphical plans

The GPE is used to edit plans thatdalready been created from within the JDE. A separate
GPE windav is shavn for each plan that is edited. Bikise, the Plan Graph Editor is used to
edit graphical reasoning methods thatéhalready been created for a plan from within the
GPE. The Plan Graph Editor windgrovides access to all the graphical reasoning methods
of the associated plan.

To openthe GPE, follav the steps bela
1. Open the JDE.

2. Load a project into the JDE, or create & mpeoject by follaving the steps gén in the
Development Evironment Manual

3. Openthe Agent Model folderin the JDE browserby clicking onthe+ symbolto theleft of
the Agent Model icon. TheAgent Model will expand.

4. Open thePlan Types folder in theAgent Model by clicking on the- symbol to the left of
thePlan Types folder icon. ThePlan Types folder will expand, and thearious plans will
become viwable.

5. Right-click on the plan type to be edited. A pop-up dialog box will openjginy
(among other options) the optionEdit Graphically.

6. Click with either mouseudton on theEdit 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

Figure 4-1:An open Graphical Plan Editor windo
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Opening graphical plans

4.1 Opening graphical reasoning methods

The Plan Graph Editaran 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 fr@ragtes List and right-

click theEdit Graph button.

To open the Plan Graph Editor directly from the JDE:

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

2. Expand theReasoning Methods folder of the plan by clicking the icon to the right of the
folder. Graphical reasoning methods are distinguished fratndaereasoning methods by
the icon to the left of the reasoning method namextaotepencil icon indicates axtial
reasoning method, whereas a graph icon indicates a graphical reasoning nextadl. T
reasoning methods can not be edited graphically

3. Double-click a graphical reasoning method name. Alterelgtiright-click a graphical
reasoning method name and selectitie option from the pop-up menu.

4. A PlanGraphEditorwindow displayingthe selectedyraphwill open.If notalreadyopen,
a GPE windw will also open for this plan.
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Opening graphical plans

In either case a windolike the follaving will be displayed. In thexample bela, thePlan
Graph carvas is emptyas we are dealing with awlky 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 winde
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Opening graphical plans

4.2 Editing graphical plans with both the JDE and
the GPE

The documentatignmesources and conditionx¢uding conditions documentation) of a plan
can be edited in both the JDE and the GPE. When one of these components is edited in the
JDE or GPE, it is automatically updated in the other wand@r example, if a n& sentence

was added to the plan documentation in the GPEuidvalso appear in the plan
documentation in the JDE lwser

Oncea plan has been edited in the GPE, it may still be edited in the JDEvétonot all
components of graphically edited plans can be edited in the diDExdmple, the ariables
and graphical reasoning methods (including documentatiigbles 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 aplanhasexistingbody, pass orfail textual reasoningnethodsandis openedn the GPE,
a Subgraph/textual method conflict ~ will occur Theusercanchooseo renameanexisting
textual reasoning method and create & geaphical reasoning method, orvdeahe original
name as is.

Note: It is possiblefor a planto have bothgraphicalreasoningnethodsandtextual reasoning
methods.

Plans created and/or edited using the GPE cannot be edited with the JDE algmeqtiine
editing with the GPE because yheaeve 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:
¥ Documentation
Plan-lezel documentation.
¥ Resources

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

¥ \Variables
Variables global to the plan.
¥ Conditions
Relevance and conxe conditions.
¥ Graphs List
Graphical reasoning methods required by the plan.

When a GPE winde Prst appears, only ti@cumentation andGraphs List panels are
displayed.

The toolbar of a GPE winglohas checkbaes with names corresponding to theabplan
attributes which can be used to display or hide the panatel®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 specibPed and edited in the Plan Graph
Editor.
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Editing graphical plans

5.1 Editing plan documentation

TheDocumentation panelof the GPEdisplaysplandocumentatiomseditabletext. This panel
is displayed by dafult. Documentation panel t&t may beedited in:

¥ TheDocumentation panel, and

¥ TheDocumentation section under the plan name in either the JD&$eo 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 anew plan is created, the documentatioxt tgection in theddd Plan Type dialog
window allows plan documentation to be added.

To add editor deleteplan documentation:

1. SelecttheDocumentation checkboxwith theleft mousebuttonif it is notalreadyselected.
Alternatiely, click theDocumentation name to display thBocumentation panel. The
Documentation panel will open bele the GPE tool bar

2. Documentationn text form cannow beaddedgditedor deletedwithin theDocumentation
panel. Bxt may be cut, copied and pasted using the BBiEmenu or kyboard shortcuts.

5.2 Editing plan resour ces

TheResources panel of the GPE displays the resources used by a plan. These resources are
the same as those stftounder the plan name in the JDE Bser TheResources panel can

be used to add, edit and delete plan resources in the sansswhe JDE bveser The

Resources panel is, in déct, a vay that the user can see whi&fCK elements the plan is
associated with, without needing to look at the JDEvben
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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 inRlesources 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 presseRr. Alternatively, select another resource to Pnish
editing.

To edita plan resource:

1. Right click the resource name and sekgdit 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
pelds:

¥ Type

This refersto the datatype of thevariable.For example,avariablemaybeanint , double ,
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 @riable 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 Peld heading.
Variables must ha aname andtype , but theValue andDocumentation Pelds are optional.
Note that the GPE does natlivate \ariable names, types oalues.

ene Plan: ChooseMove 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
elete I\ Add b |
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 theVariables 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 nameewvariable will be added.

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

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

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

2. Type in the required changes.
3. Click another beld, or pressiTER to Pnish editing.

To deletea \ariable:
1. Select the ariable to be deleted by clickingyaaf the \ariable's belds.
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 beld, click a beld heading using the mouse. The list of
variables will be sorted according to that beld.

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 panelof the GPE displays the conditions for plxe@ution.

The following sections are displayed as editabl: te
¥ Relevance Documentation

¥ Relevance

¥ Context Documentation

¥

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 is also displayed. This is a list of alphabetically sortaiable
namesand typesThese dariables may be insertaato text areas in th€onditions panel by
clicking on one of the arves to the left of the list. Thavailable Variables list in the
Conditions panel includes planaviables events interfacesand belief data

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.
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Editing graphical plans

To edita plan condition, brst display tlenditions panel by selecting theonditions
checkbox in the tool bar or by clicking tBenditions name. The releance and conke
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 theEHREnenu 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 gatic boolean method that is applied to awest instance for
thepurposeof determiningvhetheror notthe plantypeis relevantfor thateventinstanceThe
relevance condition td& box should contain the debnition of that method or be left empty
Documentation for the raetance condition is added the relgance 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 conditibhesxte
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 ti&riables 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

TheGraphs 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: Thebody, pass andfail methods may be renamed or deletedydver, the user must
ensure that a plan hasaly method before it is compiled and run.

Each graphical reasoning method hasme andDocumentation column. Belav the list of
graphical reasoning methods are the feitg buttons:

¥ Delete
TheDelete button deletes graphical reasoning methods fronGtaghs List.
¥ Rename

TheRename button opens a dialog windothat allavs a graphical reasoning method
nameto be edited.

¥ Edit Graph

TheEdit Graph buttonopenghePlanGraphEditorwindow (if it is notalreadyopen).The
Plan Graph Editor winde is described in a later section.

¥ Create Subgraph

TheCreate Subgraph buttonopensadialogwindow thatallows anew graphicalreasoning
method naméo be entered, creating a graphical reasoning method with that name.

Note: Spaces are not alled in graphical reasoning method names. Where a space is
required, using an underscore (_ ) is a good altemati

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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5.5.1 Deleting graphs

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

3. Click theDelete Graph button to conbPrm 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:Conbrm 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 conbrm the renaming of the methodCancel 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 edita graphical reasoning method:
1. Select the name of the method to be edited fron®thphs List.

2. Click on theEdit Graph button. The Plan Graph Editor wingawill open, displaying the
selected graphical reasoning method.

3. Edit the method using the Plan Graph Editor

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

See theEditing 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. Click theCreate Subgraph button. ACreate New Subgraph dialog windav will appear

2. Type the ne graphical reasoning method name in@heate New Subgraph dialog
window.

3. Click theCreate New button to create a megraphical reasoning method or cliCkncel
to cancel the operation.

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

Note: The GPE does not alloduplicate graphical reasoning method names. The dialog
window doesnotallow spacesn graphicalreasoningnethodnamesAlso, like Javza methods,
reasoning methods cannotveaspaces 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 n& graphical reasoning method
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5.5.5 Sorting graphs

To sorttheGraphs List, click theName or theDocumentation heading of th&raphs List in
theGraphs List panel. TheGraphs List will be sorted alphabetically according to the selected
heading.
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6 Editing graphical reasoning methods

Editing of thegraphicalreasoningnethodgalsoknown asgraphsor plangraphs¥or aplanis
performed in a Plan Graph Editor wivdadT he title bar of the Plan Graph Editor displays the
nameof theparticularplanwhosegraphicakreasoningnethodsarecurrentlybeingedited.The
nameof the graphical reasoning methitgt is currently being edited is displayed in a drop-
down list next to the Plan Graph: optionatthetop of the PlanGraphEditor window. Clicking

on the drop-dan list displays a list of all the graphical reasoning methods for the plan. This
allows the user to switch between thaigus graphical reasoning methatsa plan without
needing to open and close each method separately

The Plan Graph Editor wingocontains a tool bar with $how Plan button and bttons to
print and e&port graphical reasoning methods. The tool bar alsages access to the
following panels:

¥ Documentation
Method-level documentation.
¥ Variables
Variables local to the reasoning method.
¥ Parameters
Reasoning method parameters.
¥ Exceptions
Exception handling code.
¥ Plan Graphs
The reasoning method logic, represented as a directed graph.
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When the windw brst appears, only thian 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 I
for | Signatm s =ev applicabis sy (s b= null) s = evappicable nexiis) )
il {akeChaics|))
ralim i,
}
|l
£l
|l
: el
{=a_tar k= null] . |
aychaken = ga_lar,
pass
:i;u.-'
v
T = vl
Pz
Figure 6-1:Plan Graph Editor winde
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6.1 Selecting graphs

To change theurrent 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 all methods is displayed.

2. Click on the name of the method to be edited.
3. The nevly 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 editabl&taphical

reasoning method documentation shoula @ description of the methodrexample,
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

Documentatiorfor graphical reasoning methods can only be added and edited in the Plan
Graph Editor

The contents of the graphical reasoning method documentation may be extitbtbr
deletedin theDocumentation panel. Bxt may be cut, copied and pasted using the BBIE
menu or keyboard shortcuts.
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6.3 Editing graph v ariables

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 sortgraphicalreasoningnethodvariablesPrstopenthe 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 v ariables

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 v ariables

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

1. Click the rel@ant beld. ype in the required changes.
2. Click another beld, or pressiTER to Pnish editing.
6.3.3 Deleting v ariables

To deletea graphical reasoning methoariable click theDelete button.
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6.3.4 Sorting v ariables

To sortthe list of graphical reasoning methaaiables by beld, click the heading of the beld
to sort by The list of graphical reasoning methodsiables will be sorted in ascending order
according to the peld cliekl.

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

6.4 Editing graph parameter s

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 aValue column.

Note: body, pass andfail 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, Prst seled®dhmmeters checkbox or click the
Parameters name to display thearameters panel.

6.4.1 Adding parameter s

To adda parameter to a graphical reasoning method, clickdddoutton. A nev parameter
with namenewvariable  will beadded.Thenew parametehasno typeor documentationlf a
parameter is preously selected, the meparameter is added belat.
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6.4.2 Editing parameter s

To editthe Type, Name andDocumentation Peldsof a parameterclick therelevantbeld.Type
in the required changes, and click another peld or pres® to Pnish editing.

6.4.3 Deleting parameter s

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 parameter s

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

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

EachPlanGraphEditor window hasanexceptiongpanel.This panelallows theuserto typein
ary catch / finally statements as thevould appear in Ja code. The statements of the
entire graph are then enclosed ifya statement, with the xein this box handling an
exceptions.

Theexceptiongpanelcontainsessentiallyall theexceptionhandlingcodea userwould write in

normal textual code, gcept for the initialry block. Note that depending on the type of
exception the user is trying to catch, the body of the reasoning method may require code that
actually threvs that &ception.

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 nodevigieel pmo
the Plan Editor &lette. Links are then created between these nodes to indicate control 30

Figure 6-7:Plan Graph panel
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Editing graphical reasoning methods

Nodesmay be added to a graphical reasoning method diagrany oréer When linking
nodesjt isrecommendethattheRow of agraphicalreasoningnethodobefrom 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 Pnishes.

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 cursower a particular tool on the tool belicits tool
tips, which are 3oating i boxes preiding descriptions of the ralant tool.
The following tools and bttons are located on the tool bar:
¥ Selection Mode Witon
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 tlie@are highlighted
Links may also be selected, edited and deleted in this mode.

¥ Delete lutton

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

¥ Open Plan Editor #ette lutton
This tool opens th@lan Editor Palette, which is described in the folldng section.
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Editing graphical reasoning methods

¥

Zoom slider

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

Zoom selection list

Thezoom selection list alles the current graphical reasoning method to beedeat a
magnibPcation selected from the list. Alwe 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 sthwm 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 typdbat can be dragged and dropped onto the Graph
carvas It maybeopeneckitherwith the OpenPlanEditor Palettebuttonor by clicking onthe
Plan Editor Palette option in theTools menu of the JDE

ThePlan Editor Palette for both Agent Mode andems Mode is illustrated b&oNote that
in Teams Mode, thelan Editor Palette has four additional nodes:

¥ Begin Parallel

¥ End Parallel

¥ Parallel Task

¥ Team Achieve.

These nodes can only be used in teamplans.

Figure 6-8:Plan Editor Palette in Agent Mode (left) and@ams Mode (right)
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Apart from theStart, End andFail nodes in the palette,rade editolis 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 tgpe editable ta¢ 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 Peldsin anodeeditorchangeaccordingo

the aguments required by the node type. If a node type can repregeoit tmore reasoning
statementsr if areasoningstatemenhasoptionalargumentsthe nodeeditordisplaysa drop-
down Node Type: options menu. This aNes 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 bguredigiays theBegin Parallel
node editar

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)debnes
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 referenceasiables that appear in thariables panel of the GPE winao (which
have plan scope) or in théariables panel of the reasoning method graph (whickeha
reasoning method scope). If ariable is dePned within a node (such @pde 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 Descrnyjgtimode, and is only accessible by
opening the node editor

¥ Start node

This node indicates the gmning of a graphical reasoning method. It canngtlaay
incoming links, and may ka only one outgoing link. Atart node alvays succeeds. If a
Start node has no outgoing links, the method succeeds without perfornyiragizons.
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, it must hge no outgoing linksEnd nodes are optionalubare
recommended as thelearly shav where the Re of a graphical reasoning method
Pnishes. A method mayvyeaary number ofEnd nodes.
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¥ Fail node

This nodeindicates the end of a graphical reasoning method. When this node is reached
the plan &ils. Fail nodes can ha ary number of incoming links,ut must hae no
outgoing links. A graphical reasoning method mayehary number ofFail nodes.

¥ Code node

A Code nodecontains ACK or Jaa code. Br example, aCode node may be used to
perform a calculation. If the code in the nodist then the nodeails.

¥ Post/Send node

This nodes used toxecute either gost orsend reasoning method statement. A Post
nodeis used by an agentpost an eent from within a plan. A Send nodeused by an
agent tasend a messagevent to another agent. The node displays efbsr or send ,
depending on the reasoning method statement chosen in the nodeAe®litirSend
node may hee ary number of incoming links and only one outgoing link.

¥ Reply node

This nodeis usedto executeareply reasoningnethodstatementA Reply nodeis usedby
anagentto reply to amessageventrecevedfrom anotheragent A Reply nodemayhave
ary number of incoming links and only one outgoing link.

¥ Wait node

A Wait nodeis usedby anagentto wait for a conditionto becomerue , with the optionof
also ha&ing a timeout condition or length of time.\Wait node can hae ary number of
incoming links. It can hae, at most, tw outgoing links.

¥ Subtask node

A Subtask nodeis used by an agent to post aem® synchronously from within a plan. A
Subtask node can ha ary number of incoming links. It can ¥ at most, tw outgoing
links.

¥ Subgraph node

A Subgraph nodeis used to call a reasoning method within a plasuBgraph node can
have ary number of incoming links. It can ¥, at most, tw outgoing links.

¥ Maintain node

A Maintain nodeis used by an agent to post aerm synchronously from within a plan
only while a logical condition remains true.Maintain node can hae ary number of
incoming links. It can hae, at most, tw outgoing links.
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¥ Achieve/lnsist node

An Achieve nodeis usedby anagentto postagoaleventif alogicalconditionisfalse .An
Insist nodeis used by an agent to repeatedly post a gaaltevhile a logical condition is
false . The node displays eithethieve orinsist , 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\godlikit is
unknavn. A Determine nodeis usedby anagento try andbndalogical bindingfor which
a goal gent will pass. Tha@est/Determine node displays eithegst or determine ,
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 reRectthepathto 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 Rrallel and Brallel Task nodes

These nodes are used together to impler@gatallel  statements in a graphical
teamplanAn @parallel  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 connectedrid Paeallel node.
This is illustrated in the bgures belo

¥ Team Achige node

A Team Achieve node is used by a team to aate a subteam, by sending aem to the
subteam. The team that sent @weamAchieve then vaits until the gent has been
processed by the subteam.
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The mapping between reasoning method statements and nodes is straagtiffeccept for
@parallel  statements. Implementation of @parallel  statement in a graphical reasoning
method requires a combination®dgin Parallel, End Parallel, Parallel Task nodes together
with thenodegequiredto implementthe paralleltasks As anexample,considethefollowing
@parallel statement:

@parallel (ParallelFSM.ANY false,null,p) {
watch: @teamAchieve (crew,crew.wm.watch());

fly: fly(p);

The corresponding subgraph is wimcbelav:

Figure 6-10:Subgraph in Descripte mode
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Figure 6-11:Subgraph in Non-descripé mode

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

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

¥ 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 andfail 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 eithafue orfalse and has tw outgoing links, ges link
and ano link. These links correspond to ava@iation ofirue Orfalse respectrely.

¥ Terminal nodes

A terminal nodds a node that has no outgoing links. Thev®& a graphical reasoning
methodPnishestaterminalnode.lt is goodpracticeto endagraphicalreasoningnethod
with anEnd node to clearly shvoa where &ecution Pnishes.

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 Peldsin anodeeditorchangeaccordingo
the aguments required by the node type. If a node type can represent eitheroofrhre
reasoning method statements, the node ediesd choice between theawtatements.

TheAvailable Variables list in the node editocontains the names of plaanables events
beliefsets graphical reasoning methodnablesand parametergdwailable \ariable names
may be inserted into the documentation amggiarents of a node.
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To insert a griable

. Select the ariable name from the list.
. Move the mouse cursor to the desired place in the documentatiqquoreant t&t.

Left-click theleft arrow buttonnext to therelevanttext box. Thevariablenameis inserted
after the current cursor position.

Once a wariable name has been inserted, it is not automatically updated, and will need to
beupdatednanually This meanghatif avariablenameis changedtheold variablename
will remain in the t&t into which it was inserted.

Figure 6-12:Node editor

6.6.3.4 Node operations

Within the Plan Graph Editpone can add, edit, delete andvamodes.

To add a node:

1.

Open thePlan Editor Palette by selecting th©pen plan editor palette button on the tool
bar, or selecting th@lan Editor Palette option from theTools menu of the JDE menu bar

2. Select a node from th&lan Editor Palette by clicking on the n@ node type to be added.

3. Drag-and-drop the node from tR&n Editor Palette to the Graph cams.

4. For nodes other tha®tart, End andFail, a node editor winde will open. In the node

editorwindow, editthenodedetails(documentatiomndany agumentsindclick the Add
New button to add the menode, or click the&€ancel button to close the node editor and
cancel the operation.

Note: The node editor must be closed before continuing with further editing.
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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 on thelink 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 betweemnades. Some kia an arrav at one end to
indicate the direction of @ 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 asiWsllo

¥ Action nodes that can @ 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 andfail to indicate which path is tak on success
or failure of the node. The brst link to bewrafrom 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
fail . These labels may be changed using the link eBit@fer to th&ink opeations
section belw for further details.

¥ Decisionnodeshave two outgoinglinks which arelabelledyes andno to re3ectthe pathto
be talen on the outcome of the decision. The Prst link to berdfeom aDecision node
will be ayes link. The second will be s link. These labels may be changed in the link
editor D refer to theink Opeationssection belw for further details.

All remaining node types which @ 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 boflass/faili  andyes/ino links is shavn belaw:

Figure 6-13:Subgraptpass/fail  andyes/no links

6.6.4.2 Link categories

Two catgories of links are supported within the Plan Graph Editor D Roating links add bx
links. Floating links are created bydating the mouse cursoryamhere on a componentoT
create a 3oating link, it is not necessary to be accurageting agwhere within the
component icon enables a Roating link to be formed. The GPE will automatically form the
link from anappropriatdink point(enlagedpointontheperimeterof acomponent)Floating
links canmove from link pointto link pointand,shouldacomponenbemovedonthecarvas,

the link between it and its associated component alsesnéixed links are created by
building a link from a link point on one component directly to a link point on ancdfber
create a Ped link, it is necessary to be accurate with the mouse carsticreate 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 3oating 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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Loop constructs are implemented gsles within the plan graph:

Figure 6-15:Subgraplpass/faili  andyes/no links

Note: The order in which nodes are lgtk determines the direction of the avron the link.
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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 Pnished, aCancel to cancel the operation.

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 ap 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 mana gement
7.1 Saving plans

A graphically editeglan is saed when the current project isved in the JDE. Anunsaed
components of a project, including plans, are highlighted in the JD#séraintil thg are
saved. Refer to th®evelopment Evironment Manuafor details.

7.2 Deleting plans

Deletingagraphicallyeditedplanis completedn thesameway asdeletinga planeditedin the
JDE. Refer to th®evelopment Evironment Manuafor details.

7.3 Compiling plans

The JDE automatically generates gcode for graphical plans so compilation for a project
containinggraphicalplansis thesameasfor a projectcontainingnon-graphicaplans.Referto
the Development Evironment Manuafor details.

Graphically editegplans may be generated as traceable plans, whietsalem to be traced
during eecution by the graphical Plamacing ol (see thélan Tracing Tool chapter of the
JACK Tracing and Logging manual for further details).oTgenerate traceable plans, the
Generate traceable plans option must be selected in tBeaphical Plans tab of the
Preferences option in the JDBools menu.
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7.4 Printing plans

Plansand their graphical reasoning methods are printed frorarthiePlan window. To open
thePrint Plan window, click the Print katton in the GPE winde or Plan Graph Editor
window.

Figure 7-1:Print Plan window

Thefollowing options are\ailable 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

K K K K K K K K K

Center Graph Vertically

#

Expand Graph to & page.

7.4.1 Print Plan Details (Separate P age Only)

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

Plan name

Plan documentation

The name and type of theent handled by the plan
Relevance condition

K K K K K

Contet condition

¥ Planariablesjncluding eventsthat are postedr sentand belief data.

7.4.2 Select Graphs to Print

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

Note: TheSelect All andClear All buttons can be used when selecting graphical reasoning
methods to print. Multiple methods can be selected by holdiwg tleecTRrL 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, seledhthe
Graphs in Descriptive Mode option.

The following graphical reasoning method details may be selected and printed:
Name (of plan)
Documentation

Plan Handled Event

Variables and Parameters

¥

¥

¥

¥ Plan Conditions
¥

¥ Exceptions

¥

Graph.

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

7.4.4 Print

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

Plan Graphs can begortedas an image to a JPG or PNG Ple efport a plan graph, click
the Export plan graphs buttononthe GPEwindow or a PlanGraphEditor window. An Export
Plan Graphs window similar to the Pgure behlowill open.

Figure 7-2:Export Plan Graphs window

Select the required graph, image dimensions and graph detailsxpdveed. Then click the
Export to File... button. AnExport selected to the following He dialog will open and the ble
name and path of thegorted image can be specibed.

Note: When eporting multiple graphs, only the ble path should be speciped Xpbeed
ples will hare names corresponding to theerted graph name.
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8 Editor pref erences

8.1 Graphical plan pref erences

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

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

¥ Generate traceable plans

The Generate traceable plans option creates traceable plans wha@Hl ples 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 blesaregeneratedarny 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 prst 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 magnibpedrom 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 magnibcatiorpercentageptionsto 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 Prst sentence of non-note nodes in descriptive mode

This optiononly displaysthe bPrstsentencef non-notenodedocumentationvithin anode
when descriptie modeis on.

¥ Layout of text nodes in descriptive mode to bt

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 Prst 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 aregn in this tab to change the font of nodes, links axidre
graphicalreasoningnethodsNotethatwhentheoptionsarechangedaindapplied,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.

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 preferencspecibes the font of node object names, egplya node, in graphical
reasoning methods.

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

This preferencspecibes 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 preferencepecibes the font of links in graphical reasoning methods.
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