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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

JACK applications imariably involve multiple agents interacting asynchronously with each
other and with their efronment. Thus although the specibcation ofvittlial beh&iours

may be straightforard, the system bewiaur that is obsemrd at &ecution time can be
extremely complg and dibcult to interpret. The benebts of using graphical visualisation to
display distriluted system bek@ur has long been recognised and visualisation toets ha
been preided with ACK since its brst releaseisdalisation is not only of benept to the end
users of an applicationubalso to the deslopers and to Subject Matter Experts (SMES).

From a deeloper's perspest, appropriate visualisation of system babar can greatly
assistin thedehuggingof anapplication.Therole of the SME in thedevelopmentof anagent
application is to prade agents with domain-specibc bebars. The JDE pnades tools for
graphical specibcation of agent bebars which hae prosen to be well-suited for use by
SMEs who are non-programmers.vwer, veribcation of these beliaurs can be difcult
for the reasons mentioned aBoMsualisation of agent beh@aurs during systemxecution
has preoen to be of great assistance in tleelvcation process.

The people imolved in an application delopment will require dferent visualisations of
behaiour depending on the nature of the application and their role inviédogenent.
ConsequentlyACK providesa selectionof visualisatiortoolsthatfocuson particularaspects
of system behaour:

Tool Purpose Intended Users
Design Tacing Graphically trace the project design | Application
Tool diagrams of gecuting ACK designers, SMEs
applications and deelopers
Graphical Plan Graphically trace thevents and Application
Tracing Dol graphical plans ofxecuting ACK designers, SMEs
applications and deelopers
Agent Interaction | Graphically trace inteagent Application
Diagram communication ofxeecuting ACK developers and
applications users

Table 1-1:Visualisation tools that focus on system hatar
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Introduction

While the tools listed pxéously are gtremely useful in helping a deloper to debg an
application, situations occasionally arise when a more detailed trace of syst@man is

required. Br these situationsACK provides the follaving logging tools:

Tool Purpose Intended Users
Audit logging Trace messages angeats in ACK Application
applications developers

Agent Delugger | Extractandcustomisenformationabout | Application
agents in @ecuting ACK applications | developers

Table 1-2:Logging tools

The remainder of this manual discusses each of thevibelnaisualisation and logging tools
in detail.
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Design tracing tool

2 Design tracing tool

2.1 Introduction

The ACK? Intelligent Agents Design Tacing Dol (DTT) provides deelopers with the
ability to view the internal details of ALK application during»ecution. Excution of
applications is shen by highlighting the links in design diagramhsit correspond to
transitions betweerALK elements. The DTT can be used towdifferent aspects of
executing applications by tracing a combination of all agents, selected agent types and
individual agents in project design diagrams.

The DTT runs within theAICK2 De velopment Ewironment (JDE)Nd requires connection
to a portal associated with the trac&@€K application. Once tracing settingsvsedeen
conbguredndtheapplicationto betraceds running,tracingvisualisationrcanberun, stepped
or paused.

Designdracedin theDTT areshavn in traceddesignwindows(TDWSs). TDWs canbeshavn
in descriptve mode, and tracing can bewadd more slwly by delaying transitions between
design elements. During applicatioxeeution, the DTT displays the number of\poeis
executionsof transitionsbetweerdesignentities. Theagentsandtasksrelevantto a TDW can
also be vieved.

The DTT can be conbgured to trace a combination okadwging agents, agent types and
individual agents in team and non-team projecty. dasign element in a design diagram
apart from alote and aNamed Role is traceable.

The intended users of the DTT are application designers, subject mpt#esdSMES) and
agent system @elopers. Application designers can use the tooktdywsystem behaour.
SMEs can use the DTT to demonstrate runnik@K applications. In particulathe
descriptve mode of the DTT can be used towterunning description of application
execution. Application designers can use the DTT as an agentidaehdelugging tool

This chapter assumes that the useamsiliar with the ACK?2 De velopment Ewironment
(JDE)and ACK? agents. If further information is required on these topics, refer to the
Development Evironment Manuaand theAgent Manual

2.2 Overview

This chapter introduces concepts and terms associated with th&SBXUp of the DT,T
including conbguration of design tracing, is described in detail. Design tracing control and
different options for tracing visualisation are also described. The chapter concludes with a
worked example of running and stepping through design tracing of an application.
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2.3 Initialisation

2.3.1 Preliminaries

TheDTT runswithin theJDE.An applicationthatis examinedwith thetool runsin aseparate
processTheDTT usesIACK'sinterprocessommunicationsayer(DCI) to passdatabetween

the application and the tool. Consequertilfore the user caxamine the application using

the DTT a DCI connection needs to be established. Also, since the tool connects to a running
application, the programmer must incorporate a pause mechanism into the application. This
ensures thatecution of the application is halted at an appropriate point until the DTT has
connected to the application and is in controlxafogition.

2.3.2 Design tracing and graphical plan tracing

Designtracingandgraphicalplantracingaremutually exclusve andmustbe usedseparately
There are seeral diferences in the requirements for setting up and running both types of
tracing. If both types of tracing are attempted at the same time, thadeha the JDE is
undebned.

For further information on tracing graphical plans seePdlam tracing toolchapter of this
manual.

2.3.3 The Application

To trace the agents in an application, it is necessary to connect the JDE to ergateal by
the application.

When running an application a portal with the namertal is created by datilt, with the
hostlocalhost ~ and the net available port. An application can also be created with a non-
default portal with the use of the DCI command linguanents or by setting the follang
Java portal properties

¥ jack.portal.name
¥ jack.portal.host

¥ jack.portal.port
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From a programming wepoint, the only modibcations that may need to be made to an
existing ACK application for it to be used with the DTT

¥ If DCI command line ggumentsare used, a call tws.jack.Kernel.init(String[]
args) must be included in the applicationisin() method in order to process the
arguments that will be prxaded when the application is started

¥ If DCI command line gguments are not used, the application is run with the gartal
prOpertieSjack.portaI.name , jack.portal.host andjack.portal.port

¥ Code is to be praded to suspendxecution while the JDE is connected to the portal
createdoy theapplication Codeto resumea=xecutionwhentheuseris readyto take control
of execution using the DTT must also be included. A sim@g of achiging this is to
insertauserpromptin themain() methodaftertheagentgequiredoby theapplicationhave
been created. When the prompt is displayed, the usgldwhen connect the JDE to the
application, pass control of the application to the tool and then respond to the prompt and
resume eecution of the application.

2.3.4 Starting the DTT

A traced application must be launched with the foillg Java agument
Djack.tracing.enabled=true

A traced application can be started from the command line or froG@othgiler Utility of the
JDE.

2.3.4.1 Tracing fr om the command line

If atracedapplicationis launchedrom acommandine, theportalusedby the JDEto connect
to it mustbe specibedvith the Java portalpropertiespecibedn the previoussection.Design
tracingis displayedwithin the JDE.Onceanapplicationhasstartedthe JDEmustbelaunched
and connected to the portal created by the application (s@mtlkenenu section for further
details).

Thefollowing is anexampleof thecommandusedto starta tracedapplicationnamedProgram
from the command line:

java - Djack.tracing.enabled=true - Djack.portal.name=Server
- Djack.portal.host=localhost - Djack.portal.port=9999 Program
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2.3.4.2 Tracing fr om the JDE

When a traced application is started from within the JDE, it is launched fraRutht@ab of
the Compiler Utility. A portal can be created by the application either wih partal
propertiesor DCI commandine argumentsThefollowing Pgureshavs anapplicationrnamed
Program run with DCI command line guments.

BB espaintombels ACK Sompiler Litlity

- r Options Compile Application Run Application | Convert Non-)DE JACK = OQutput/Errors \

Folder: [paint_robot

Contents:

../ (up one level)

gcode/ File Type: Compiled Java class
part/

robot/ Size: 1K

Program.class

Program.java Modified: Feb 28, 2005 4:29:37 PM

paint_robot.prj
paint_robot_tracing_configuration.dat
tracing_config.dat

e ngram L B D L2

Java Args: -Djack.tracing.enabled=true Extra Args: -dci.new:Server=localhost:9999

[} Trace Graphical Plans

{ save Settings ) ( Close ) € Run )

Figure 2-1:Starting tracing from the JDE

For more information on DCI, refer to tiheent Manual The application will n& execute
until its suspension point is reached.
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2.3.5 The Trace menu

Once the application has been started, the DTT can be launched from within the JDE

The JDE pruides access to DTT functionality via tihece menu This menu has 5 choices:
1. Connect To Nameserver...

Usethis menuoptionto connectto a DCI nameserer. For example,if theapplicationhad
been started using the DChaments described in the preus section, the useronld
enteriocalhost:9999  0r9999 to connect to the application's nameserMamesergr
connection is optional; keever, without a nameseey, the DTT user needs to kro
explicit portal addresses in order to connect the DTT to each portal, rather than using
portal names.

Note that the names@awvaddress can also be entered usingtmaect To Portal... menu
option.
amne Connect to Nameserver

Address:
localhost: 99949

, ( Cancel ) EConnect)

Figure 2-2:Connect to Nameserver dialog
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2. Connect To Portal...

Use this menwption to connect to a portal via the portal name or address. Once

connected, th@&racing window will be displayed, sheing all agents connected to that
portal.

If already connected to a namesgyyou would normally connect by specifying a portal
name. Otherwise, use axpéicit address such agalhost:9999  0Or9999.
Bme Connect to Portal

| Portal Mame:
Server

Address:

. Cancel J (Emm:t}

Figure 2-3:Connect to Portal dialog

3. Conbkgure Design Tracing...

Use this menwption to conbgure settings for design tracing. Design tracing should be
conbgured whilst an application is stopped or paused. Refer @otiteguring design
tracing section in this chapter for information ormhto conbgure design tracing.

Once connected to a portal and design tracing is conbgured, an application can be resumed
from its suspension point and traced with the DTT

4. Design Tracing Controller

Use this menwption to control tracing of designs. Refer to @antrolling Design
Tracing section in this chapter for information onvhto control design tracing.
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5. Ping Agent...

Use this menu optioto check if an agent is still responding. The number of attempts and
the delay in seconds can be set between ping attempts. The agent name and portal name
need to be entered, erghot23@Server

ane Ping Agent

Ping the following agent

robot 2 3@Server

Number of retries: 3 Delay (seconds): 1

. Cancel f—-—l"i_nq—}

Figure 2-4:Ping Agent dialog

2.3.6 The Tracing windo w

Once connected to a portal tiracing window opens. The tracing windodisplays the name
of the portal and all agents in a running application connected to the poatahgrof an
applicationmaybestoppeddy right clicking onarny agentin theTracing window andselecting
the Quit tracing on portal option,or by closing thd@racing window.

2.4 Conbguring design tracing

TheDesign Tracing Conkguration windowv enables design tracing settings to be added,
removed and edited. The design tracing settings conbgured in thevwvaashoalso be sad

and loaded. Design tracing settings are usually conbgured before starting an application.
These settings can also be conbgured while an application is paused.

TheDesign Tracing Conbguration window is opened from th&ace menuof the JDE. The
window containsatablewith arow for eachdesigntracingsettinganda columncorresponding
to each trace conbguration beld.

TheDesign Tracing Conkguration window can contain ancombination of rars. This allevs
tracing of all agents, specibc agent types and/ovighahl agents in a design diagram. Each
row is usually shen as a separate Widduring applicationecution. Havever if two rowvs
with the same name specify the same design diagranatbeshan in one TDOV.
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The following Pgure shes theDesign Tracing Conbguration window conbgured with nos
for three TDWSs. The brst no traces all agents in tiraint_requesting_capability design.
The second n traces the agent namedot23 and the third rev traces albart type agents.

8086 Design Tracing Configuration

Designs can be traced for specific agent types and/or agent names.
Use "*' as a wildcard, to indicate matching all agent types or agent names

Project:Design Name Agent Type Agent Name Trace Group "W'\‘
— . ReCE
paint_robot.prj:Paint_requesting_capability { Choose... ) * ( Choose... ) * all agents il
e e [ Remove
paint_robot.prj:Painting_capability ( Choose... ) * Choose... ) robot23@Server robot23
paint_robot.prj:Paint_requesting_capability (_Choose... | part.Part ( Choose... ) * Part agent Types
(‘Load... ) ( Save..) (" Close ) @

)

Figure 2-5:The Design Tracing Conbguration window

2.4.1 Adding atracer ow

A new trace rav is added by clicking thadd button of theDesign Tracing Conbguration
window. Thenew tracerow canthenbeeditedto traceall agentsall agentsof aspecibedype
or an indvidual agent in a design diagram. Thevrteace rov can also be edited to trace a

different aspect of arxisting rov. Note that it must be ggn the same name as thésgng
row.

2.4.2 Removing a trace r ow

A trace rav is remwaed by clicking and highlighting the tracearan theDesign Tracing
Conbguration window and clicking theRemove button.

2.4.3 Editing atracer ow

A trace rav must specify a project and design diagrdimeAgent Type andAgent Name
Pelds are optional and are blled with asterisks (*) bsudefwhich means all agents will be
traced. Tace rovs can be edited as required (if a traced application is already running it
should be paused brst).
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2.4.4 Selecting a design

A design diagram is selectég typing the project path, bPle name and design name or by
choosing the project and design graphically

To choose a design diagram manuyailick theProject:Design Name column of theDesign
Tracing Conbguration window and type the project name and design name in theviakip
format:

file_path/project_name.prj:design_name

To choose a design diagram graphicadlick theChoose... buttonin theProject:Design
Name columnof the Design Tracing Conbguration window. A window hamedSelect a project
He, then choose a design diagram will appear

Click the required project ble from the list of bles. A list of design diagrams associated with
the project ble will be displayed. Click on a design diagram name and theGohase.

Once a design has been selected, the path of the project ble willheistibe
Project:Design Name column of theDesign Tracing Conbguration window. The width of the
Project:Design Name column can be increased towighe full path and name of the project
and design.

2.4.5 Tracing a gent types

Agent types to be tracede conbgured in thigent Type column of theDesign Tracing
Conbguration window. Whenanew row is createdt containsanasterisk(*) in the Agent Type
column by dedult, meaning all agent types will be traced f@#nt agent types in a design
diagram are traced by adding aw@w for each type.

An agent type is selectdxy typing the agent type or by selecting it graphicdityselect an
agent type manuallglick theAgent Type column of theDesign Tracing Conbguration
window and type the agent type in the faliag format:

package name.Agent_Type

To selectanagenttypegraphically click theChoose... buttonin the Agent Type columnof the
Design Tracing Conbkguration window. A window labelledSelect a project He, then choose

an agent type will appearClick ontherequiredprojectblefrom thelist of Ples.A list of agent

types associated with the project bPle will be displayed. Click on an agent type and then click
Choose.

Onceanagenttype hasbeenselectedthe agenttypewill beshowvn in the Agent Type column
of theDesign Tracing Conkbguration window.
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Note: Two or more agent types in a design diagram may be traced in the sakhbyTD
naming ravs with the same name.

2.4.6 Tracing individual a gents

Individualagentdo betracedareconbguredn the Agent Name columnof the Design Tracing
Conbkguration windowv. When a n& row is created it contains an asterisk (*) in Auyent
Name column by dedult, meaning all agents of the type specibed iitiat Type Peld of
the rawv will be traced (ifAgent Type is also * then all agents in the design diagram will be
traced). Thexecution of agents in a design diagram can beeadein separate T's by
conbguring rers with individual agents.

Individual agents are traced by typing the agent name aner sexme in thégent Name
column. Agent names should by typed ay thygpear in the code of the application to be
traced For example anagentnamedobot23 in anapplicationthatconnectso asernernamed
Server IS typed asobot23@Server

Two or moreindividual agentsn adesigndiagrammaybetracedin thesamerDW by naming
rows with the same name.

2.4.7 Tracing all a gents

To trace all agents an application, select the required design anceléz agent type and
agent name columns as theaidf settings (asterisks).

2.4.8 Saving and loading tracing conbgurations

The design tracing conbguration of an application irDésggn Tracing Conbguration
window can be s&d to adesign tacing conbguation Pleand loaded for later use.

2.4.8.1 Saving a design tracing conbguration

To savethecurrentconbgurationn the Design Tracing Conbguration window click the Save...
button A Save Trace Conbguration File dialogwindow will open,whereanew designtracing
conbguration ble can be named anegda

2.4.8.2 Loading a design tracing conbguration

To load a preiously saed design conbguration Pldick theLoad... buttonin theDesign
Tracing Conbguration window and select the required design tracing conbguration ple from
theLoad Trace Conkguration File dialog windav.

Notethatwhenadesigntracingconbgurations loadedfrom a ble,ary previously conbgured
trace settings in thBesign Tracing Conbguration window are replaced by the trace settings
from the Ple.
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2.4.8.3 Design tracing conbguration bles

A designtracingconbguratiorle containghe dateandtime of the Ple creationanddetailsof
each trace setting. The design tracing details that aee sae:

the path and name of the project ble
project name
design name

agent type

K K K K K

agent name
¥ row name.

2.4.9 Applying tracing settings

The design tracing conbguration of an application must be applied before commencing
tracing. Once all trace settingsvikébeen conbgured, click tAgply buttonin theDesign
Tracing Conbguration window. TheDesign Tracing Controller window will open.

2.4.9.1 Conbguration err ors

If a design, agent type or agent name ofvaisincorrectly specibed, aror applying
conbguration window will appear

When an error occurs, check the trace settings iDdékigin Tracing Conbguration window.
Ensure that the folleing details are correct:

¥ project ble names and ble paths

¥ design diagram names

¥ agent type names

¥ individual agents' names.

An error may also occur due to:
¥ the type of indridual agents not being speciped
¥ empty ravs being present.

2.5 Contr olling design tracing

Execution of an application traced with the DTT is controlled withDisign Tracing
Controller. Thiswindow will appeafterconbguringracing,or canbe manuallychoserfrom
theTrace menu.
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The windav is divided intoGlobal Trace Settings andDesign Trace Control. Global Trace
Settings allow tracing to be turned on orfplesigns to be traced in descnptimode and
conbguration of delayed tracing visualisatiDesign Trace Control allows tracing to be
stopped, run or stepped.

& M  Design Tracing Controller
Global Trace Settings

¥ Tracing On | Trace in Descriptive Mode

Transition Delay in S5econds (0 is Realtime) -EI-

Design Trace Control

> M

Stop Run Step

Figure 2-6:The Design Tracing Controller window

2.5.1 Turning tracing on and off

Tracing visualisatioms turned on and bby selecting th@racing On checkboxn theDesign
Tracing Controller window. Unchecking the checkbox stops tracing at the maced
transitionandthe executingapplicationcontinueswithouttracingvisualisation.This optionis
selected by delult.

2.5.2 Tracing in descriptive mode

Tracing designs in descripé mode is turned on by selecting Tingce in Descriptive Mode
checkboxn theDesign Tracing Controller window. This optiondisplayselementf all traced
designs with their descriptions. Designs are not traced in degenptide by defult.

Descriptve mode in an ingdidual TDW can also be toggled on and o$ing theToggle
descriptive mode button on the tool bar of the windo

2.5.3 Delaying tracing transitions

A traced application runs in realtime by delt, and the transition time between each traced
design element is 0. Applicatiomexution and tracing visualisation can be delayed by
increasinghe Transition Delay in Seconds to anumberargerthanO. Thetransitiondelaycan
be edited before or during design tracing.
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2.5.4 Contr olling tracing

Execution of a traced application is controlledh theStop, Run andStep buttons of the
Design Tracing Controller window.

2.5.4.1 Starting tracing

When a traced application is resumed after connecting to a portal, the applicgiien be
running and pauses at the prst step of WIDheStop button is selected and tracing can be
continued by selecting thiun or Step button.

2.5.4.2 Stopping tracing

Design tracing of an application is stopped by usingithe@ng On checkbox or th&top
button. Tracing of an application may be stopped completely by:

¥ Right clicking on ag element in th@racing window and selectin@uit tracing on portal.
(this closes the portal)

¥ Closing theTracing window

¥ Closing theDesign Tracing Controller.
When tracing is stopped the application continues to run and nothing is highlighte@/m TD

2.5.4.3 Controlling tracing of individual traced design windo ws

Tracing of indvidual TDWs can be stopped and continued usingstbg/Continue tracing
design buttonon the control bar of the windo Transitions will not be highlighted in the
TDW as the traced application continugs@uting.

2.5.4.4 Stepping thr ough tracing

The Step button is used to trace a single step>adaition of the traced applicatiororFeach
step, all transitions between design elements that occur at that steprare §hoing
visualisation is stopped once the step is completed.

If JACK elements of an application without corresponding elemen® S &re being
executed, there may be some delay before thehghlighted link is displayed.
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2.5.5 Reconbguring tracing during e xecution

The followving steps describe toto reconbgure design tracinfan application during
execution:

1. Click theStop button in theDesign Tracing Controller.

2. Open theDesign Tracing Conbguration window.

3. Reconbgure tracing settings and click Alpply button.

4. Resume tracing with theun or theStep button in theDesign Tracing Controller.

2.6 Tracing visualisation

Design tracing is displayed in traced design winsl¢TDWSs). Traced design windes

contain documentation, a design graph, a list of/agleagents and a list of reént tasks.
TDWs also hae a control bar and tool bar to wi€omponents of the traced design and to
control tracing visualisation. The design graph of AW3 the only component displayed by
default.

A separatd DW is displayedor eachrow. If two differentrows with the samenametracethe
same design only one WD will be shavn.

The DTT highlights transitions that correspond to dirgetation transitions betweeAGK
elements. This means that although indirect links appear in a design diagyamillthet be
highlighted during design tracing.
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Figure 2-7:A design graph in a traced design windo

Traced design windwes can be resized, maximised, andvetwithin the JDE winde to
view design tracing in more than one wimdo
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2.6.1 Traced design windo w contr ol bar
The control baof a TDW has checkbaes for displaying:

¥ Documentation
¥ Design Graph
¥ Agents

¥ Tasks.

The control bar also has tvuttons for controlling tracing visualisation:
¥ Reset the count on links

¥ Stop/Continue tracing design.

The brst htton resets the number of times traced links in the designbeen follaved to
zero. The second control bartton is used to stop and continue tracing of that particular
window.

2.6.2 Traced design windo w tool bar

The tool baof a TDW has a zoom slider andlaggle descriptive mode button. The zoom
slideris used to shrink or enige the design graph. Theggle descriptive mode buttonis
used to display elements in the design diagram with or without documentation.

2.6.3 Viewing design documentation

To view thedocumentatiorf thedesigngraphin a TDW, selectthe Documentation checkbox
in the control bar of the windo

2.6.4 Viewing a design graph

The design graph of a M contains the project design diagram specibed in the
corresponding design tracing conbguration. idesign graphs are displayed for tracing
visualisation only and are not editable.

To view a design grapm a TDW, select théesign Graph checkbox in the control bar of the
window (selected by defult). A non-editable design graph will be displayed.

2.6.5 Viewing rele vant agents

To view a list of agentshat are releant to a TOW, select thé\gents checkbox in the control
bar of the windw. The names, types and portals of agentsaeleto the TDV are displayed.
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2.6.6 Viewing rele vant tasks

To view alist of tasksthatarerelevantto a TDW, selectthe Tasks checkboxn the controlbar
of the windav. The details of allxecuted tasks relant to the TV are displayed. These
detailsincludethetasknumberthe JACK elementsnvolved andthe name typeandportal of
the agentxecuting the task. When a redant task is selected, the design graph of th&/TD
appears greto indicate that the selected task and associated transition has occurred.

2.6.7 Transition visualisation

Links between design elements are highlighted when a transgiareen corresponding
JACK elements occurs. The number of times a link has beemvédis shavn in braclets
next to thelink label.For example,alink betweera plananda postedeventfollowedtwice is
showvn asposts (2)

The traced design windocontaining the most recently traced transitiomegls appears in
front of other traced design wings. Transitions that occur simultaneously between design
elements in the same TDare shwn as links highlighted at the same time.view both
transitions, ensure that both windoare visible (e.g. side by side in the JDE).

If JACK elements without corresponding design elements in\& 8 eecuted, tracing
visualisation does not change. The last fe#d link in the current TV remains highlighted
until a link on another T/ is followed.

2.6.8 Resetting transition counts

The number of times links in a ‘M have been follaved can be reset to 0 by clicking the
Reset the count on links buttonon the TDW control bar

2.6.9 Tracing visualisation err ors

2.6.9.1 No traced design windo ws are sho wn

If no TDWs are displayedhen a traced application igsexuted:
¥ check that all other pveous executing applications a bPnished

¥ if the application is being rexecuted, ensure that amg@ortal instance is created, you
have connected to that portal and avrteacing conbguration is applied.

2.7 A design tracing e xample

Thissectionbriel3ydescribeshepaint_robot  exampleandexplainsthestepsnecessarjo set
up andruntheapplicationwith theDTT. Thepaint_robot ~ exampleis basednanexamplein
theJACK2 AgentpracticalexercisesTheexampleis accessetly selectingthe paint_robot
example from theCreate Project From Example option in thelDE Help menu.
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Figure 2-8:Create Project from Example options

The paint_robot ~ examplecontainsa RobotagentandsereralPartagentsThePartagentsare
responsible for being painted and to aghithis, thg send appropriate requests to the Robot

agent.The currentstatusof the part(painted/nopainted)is held by eachpartagentin its own
beliefset.

Two design diagrams are contained in thenaple Painting_capability and
Paint_requesting_capability . ThePainting_capability design contains design elements
which correspond tcACK elements that are used by taniing  capability of therobot

agent type. Theaint_requesting_capability design contains design elements which
correspond toAICK elements that are used by thétRequesting ~ capability of thepart

agent type.
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Step 1: Develop the application

Thespecibcatioms thesameasin Practicall of the AgentPracticalsexceptthatthepartagent
now maintains a beliefset that stores its current status. The implementation camioeee
using the JDE; here we only consider the applicatiesiig) method:

import part.*;

import robot.*;

import java.io.*;

import javax.swing.JOptionPane;
import javax.swing.JFrame;

public class Program {

public static void main( String args[] )
{
Robot robotl = new Robot("robot23");
Part partl = new Part("partl");
Part part2 = new Part("part2");
Part part3 = new Part("part3");
Part part4 = new Part("part4");

JOptionPane.showMessageDialog(null,
"If you intend to trace the designs in this project,"”
+ "first connect\n"
+ "to the correct portal, then set up”
+ "the designs for tracing\n"
+ "before clicking OK to start the example.",
"Start example”,
JOptionPane.INFORMATION_MESSAGE);

System.out.printin("test with red");
partl.submitPaintRequest("robot23","red");
System.out.printin("test with no specified colour (null)");
part2.submitPaintRequest("robot23",null);
System.out.printin("test with white");
part3.submitPaintRequest("robot23","white");
System.out.printin("test with white again");
part4.submitPaintRequest("robot23","white");

JOptionPane.showMessageDialog(null,
"The example has finished executing. Click OK to finish.",
"Example finished",
JOptionPane.INFORMATION_MESSAGE);
System.exit(0);
}
}

In order to trace designs in thant_robot  example, a n& line has been added to the
Program.java Ple:

¥ JOptionPane.showMessageDialog(null, "Connect to the correct portal\nand click
OK to start example”, "Start example", JOptionPane.INFORMATION_MESSAGE);

This line is used to stopxecution of the application until the user has connected the DTT
to the application and passed controlx#aution to the DT.TNote that it occurs after the
agents hee been createdubbefore ap events are posted.
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Step 2: Starting the application

To compile the application, select t@empiler Utility window's Compile Application taband
click theCompile button

Once compiled, select ti@mpiler Utility window's Run Application tab To enable the DT,T
select theerogram.class ~ Ple and in thdava Args Peld enter:

-Djack.tracing.enabled=true -Djack.portal.name=Server
-Djack.portal.host=localhost -Djack.portal.port=9999

This creates a DCI namesenand portal nameskrver Onlocalhost — at port 9999.

Figure 2-9:JACK Compiler Utility Run Application tab
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Click Run. This starts the application, which will create the agents and then bring up the
following dialog.

Figure 2-10:Start example dialog

Beforeclicking OK in theabore dialog,theDTT needdo beconnectedo theapplication(step
3).

Step 3: Connect the DTT to application

Selectthe Connect to Portal optionfrom theTrace menu Enterserver astheportalnameand
9999 as the Address.

Figure 2-11:Connect to Portal dialog

The DTTTracing window will now appear in the JDE. Details of the portal axidteng
agents will be displayed in thisacing window.
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Figure 2-12:Tracing window

Step 4: Conbgue design tracing

This step describes Wwao conbgure tracingf all agents in the

Paint_requesting_capability design and tracing of thebot23 agent in the
Painting_capability design.
1. Begin by selecting th€onbgure Design Tracing... option from thelrace menu, which

opens théesign Tracing Conbguration window.

To add a n& row for tracing all agents in theait_requesting_capability design, prst
click theAdd button.

Click theChoose... buttonin the Project:Design Name columnof thenew row. A window
will open namedselect a project e, then choose a design diagram. Select the project
name paint_robot.prj , and then the desigpaint_requesting_capability and click
Choose.

Leave theAgent Type andAgent Name Pelds as asteriskso Tdentify the rev during
tracing, it can be gen a descripte name such aal'agents " in the Trace Group
column.
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5. To add and conbgure avdhat traces thebot23 agent in therainting_capability
design diagram foll steps 2 and 3 abe (choose theainting_capability design in
step 3).

6. In theAgent Name Peld of the rav, type the name of the agemhot23 . To identify the
row duringtracing,it canbegivenadescriptve namesuchasrobot23@Server in theTrace
Group column.

Figure 2-13:Trace settings in thesign Tracing Conkguration window

7. To apply the design tracing conbguration settings and opéetign Tracing Controller,
click theApply button. TheDesign Tracing Controller will open automatically

Step 5: Start design tracing

This step describes Wwao start tracing and moto step through tracing visualisation.

1. Ensure that the JDE amesign Tracing Controller are both visible so that tracing can
easily be vieved and controlledt the same time.

2. Resume the application by clicki@K in theStart example dialog. The brst step of
visualisation will be shon.
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Figure 2-14:Start example dialog

3. Click theRun button in theDesign Tracing Controller. Transitions between design
elements will be shn in both TDVs as gecution passes to correspondidgCK
elements.
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Figure 2-15:Tracing thepaint_robot ~ example

4. Oncethebrstfew stepsof executionhave beenshavn, stepthroughtracingby clicking the
Step button in theDesign Tracing Controller.

5. View the rel@ant tasksn therobot23 TDW by selecting th&asks checkbox on the
control bar of the windae.
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Figure 2-16:Relevant tasks of theobot23 traced design windo

6. Continue running or stepping through tracing until the application has completed. Once
the application has Pnished, disconnect fronsther portal by closing tha&racing
window.

Thisexampledemonstratetheuseof theDTT with asimpledesigntracingconbgurationUse

of different DTT features will ary according to the application being traced and the intended
viewers of the design tracing visualisation.
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3 Plan tracing tool

3.1 Introduction

The ACK? Intelligent Agents Plan Tracing Dol (Plan Tacing ol) provides the ability to
displayandtracethe executionof GraphicalPlansandthe eventsthathandlethemin JACK?
Intelligent Agents @CK) applications.

The Plan Tacing ol is a graphical tool that displays agent b by tracing gecuting
tasks in a graphical emonment. &sks consist ofvents and the plan instances that handle
them. Eacheent that is tracedithin a task can be shvm graphically with nodes that are
highlightedaccordingo actionswithin thetask.Eachplanthatis tracedwithin ataskcanalso

be shavn graphically with individual nodes of reasoning methods highlighted to ref3ect the
current actions and decision making processpeessed in the plan.

At each stage ofxecution, the xecution history of a task P includingeats and applicable
plan instances B may beaenined by the usefrhe Plan Tacing ol displays the
documentation, graphaviables and>eeptions of tracedvents and plans. The corte
conditionsof plansmayalsobeviewed.Otherdetailsof tracedeventsdisplayedoy thetool are
plan instances that are applicable to enéand plans that e failed to handle thevent.
The events handled by plans in the task, including applicabtegiled planinstances, can
also be ramined.

The user can controkecution of indvidual agents with the ability to start, stop and step
tracing of those agents. This piges a pwerful, visual vay to interact with anxecuting
agent system.

Graphical plans in an application may be traced after creating them WmGKé Graphical
Plan Editor generatingAICK Ples with theSenerate traceable plans option and compiling
the application. The Plarrdcing ol will trace eents in ACK applications with or without
graphical plans.

Only plansthatarecreatedn the GraphicalPlanEditor canbegraphicallytracedwith thePlan
Tracing Tol. Textual plans created in thAQK Development Emironment can also be
traced, It without the detailed step-by-step interaction possible with graphical plans.

JACK Teams? projects may be traced with the Plara€ing Tool. Howvever, the reasoning
methods of team plans will be stnin code form.

This chapter assumes that the useaisiliar with the ACK?2 De velopment Ewironment
(JDE),the ACK? Graphical Plan Editor (GPE)and ACK agents. If further information is
required on these topics, refer to evelopment Evironment ManualtheGraphical Plan
Editor Manualand theAgent Manual
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3.2 An plan tracing e xample

In this documentwe usea simplemulti-curreny Bank Accountsystemasanexampleandas
a source of bgures. It igalable in theexamples/accounts  directory of the ACK
installation. The xample is also accessible from eeate Project from Example optionof
the JDEHelp menu.

This section briel3y describes theample application and therovks through the mechanics
of using the Planfhcing ol to investicate its operation.

To follow the example, open the project Rlecounts.prj  in the JDE.

3.2.1 The multi-currenc y bank account e xample

The example application is a (small) part of a Banking application which maintains bank
accounts in nominated currencies, and performs cyr@mwersions to alle transactions
against the accounts to occur inyacurreng.

The example consists of BankAccount agent which maintains a table of bank accounts and
performs transactions on those accountsyi@ncyExchange agent which maintains a table
of curreny exchangeratesandusest to corvertamountsrom onecurreng to anotheranda
Communicator agent which acts as an intcé.

The BankAccount agent

TheBankAccount agent maintains a table of bank accounts in an instaneecofit as
described in the follwing table:

Field Type Description

accountNumber int Number identifying the account.

name String Name of the accouninmer,

currency String Three letter code for the currgnof the account.
balance double Current balance of the account.

Table 3-1:Details stored about each bank account

Accounts can be held inaurreng, and apart from an inger account number and the
owner's name, the only other attrib stored is the current balance.

TheBankAccount agent rece&es messages creating accounts, enquiring about account
attributes and transactions.
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Accounts are created wittteateAccountRequest  and are credited or debited with
CreditAccountRequest andDebitAccountRequest ~ messages. Information requests are made
with AccountinfoRequest ~ Mmessages.

Transactionganbein arny curreng, andtheBankAccount agentmakesuseof theservicef a
CurrencyExchange agent to covert amounts from one currgnto another

Accounts must maintain a nongative balance, so withdnals that #ceed the current
balance are not permitted.

A transaction is performed in the currgraf the account. If theurrencyExchange agent
cannot cowert the transaction's currgnto that of the account, the transaction is not
permitted.

The agent uses tlsendAndwaitPlan  plan to send messages to theencyExchange agent,
and wait for and collect the replies.

When a transaction cannot be performedpgtmAccount agent replies with RequestError
message.

The CurrencyExchange agent

ThecurrencyExchange  agent maintains a table of currgrexchange rates in an instance of
ExchangeRate, as described in the foilgy table:

Field Type Description

currencyl String First curreny.

currency?2 String Second currenc

rate double Amount of the second currgnthat 1 unit of
the prst currencwill buy.

Table 3-2:Details stored about the currgrexchange rates

ThecurrencyExchange  agent receies messages settingceange rates and asking for
amounts in one currendo be corerted to another

Exchange rates are set wiltExchangeRate messages. These are handled by
SetExchangeRatePlan

Curreng corversions are performed in responsé&iangeRequest messages. These are
handled byexchangePlan , which posts @omputeRate event to determine the appropriate
exchange rate to use.
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ThecurrencyExchange  agent has seral plans to handle tl@mputeRate event. Thg are
listed belav.

Plan Description

IdentityRatePlan Used for comersion from a currencto itself.

ComputeRatePlan Used for comersion from one curregdo another for
which a direct rate isvailable in theExchangeRate
table.

TwoStepRatePlan Usedfor corversionfrom onecurreng to anothewia a
third. Used when no direct rate iadable in the
ExchangeRate table.

Table 3-3:Plans used to handle tbemputeRate event

The Communicator agent

Thecommunicator agent is used to intexfe between ¥a code and thBankAccount and
CurrencyExchange  agentslt usessendAndwaitPlan  to sendmessagewo the otheragentsand
wait for and collect the replies.

The Accounts class

TheAccounts class has a main method that creates the three agent instances. The class then
uses thecommunicator agent to send requests to the other agents. This is da€ient to
explore the Plan facing Tol's functions.

3.2.2 Walkthr ough

The Plan Tacing ol works only with ACK projects created with th& @K Development
Environment (JDE). It is designed to be most useful with applications containing plans
created graphically with the Graphical Plan Edlibot can also displayhough not trace, the
internal steps of t¢ual reasoning methods created witkt teditors within the JDE. The tool
graphicallydisplaysthe executionof tracedeventsthatarehandledby bothgraphicalandnon-
graphical plans, along with graphical plans.

A user therefore lggns by deeloping the plans in an application with the Graphical Plan
Editor tool within the JDE.JACK codeis thengeneratedvith tracingsupportenabledcandthe
application is compiled.

When the program is compiled and ready to run, it can be run under the control of the Plan
Tracing ool from theCompiler Utility's Run Application tab, or directly from a command
prompt.
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3.2.2.1 The plan tracing tool windo ws

ThePlanTracingTool is agraphicaltool thatcontrolstheexecutionof a JACK applicationand
enablegheuserto view theexecutionstepsakenandthevaluesof variablescomputedwithin
plans andents.

Plan tracing is controlled by agent Tracing Controller window.

Figure 3-1:The Agent Tracing Controller

With thiswindow the usercontrolsthe executionof theagentdn thetracedJACK application.

Each agent within an application runsesal tasks at anone time. Taced instances of plans
and the gents thg handle are shvn in task windws corresponding to the task yhare
associated with.
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Figure 3-2: A taskwindow shaving aninstanceof the CreditAccountExchangePlan.convert
reasoning method

Thepreviousbguréllustratestheconvert reasoningnethodof CreditAccountExchangePlan
Execution is paused on the decision node, which is highlighted in blue to represent this.
Previously executed nodes, and the linksvieesed to reach them, are shmoin grey.

The walues of the reasoning method's parameters amables, as well asaviables of the
CreditAccountExchangePlan plan(markedwith a"+"), canbeseenn the Variables sectionof
the task winde. Their \alues are updated in thariables section as the plan igecuted.

The plan's documentation and conditions are aladadle intask windavs.
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The following Pgure illustrates thereateAccountRequest ~ event. Execution is paused on the
Invoke Plan  node, which is highlighted in blue to represent this. Nodes thatgrasiously
executed are shn in grey.

Figure 3-3:A task windav shawing the graph and plans ofCeeditAccountRequest event
instance

Thegraphof eventexecutionis shavn by default. Eventdocumentatiomndvariablesarealso
shavn in the task windw.
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A list of applicable plan instancéisat are currently being considered for processing of an
event is ailable in the task winda The list includes details of the plan type and plan
variableslf oneof theseplaninstancesiasbeenselectedo handletheeventandis executing

in the task, it is highlighted. A list of applicable plans can be completely recomputed during
event processing.

The task windw also contains a list oafled plans. These are plan instances thaetmeen
choserto handlethe event,but have failedto processheeventsuccessfullySomeeventtypes
do not hae a list of &iled plans, in which case the list in the task wimdemains empty

A new task windaev is created for each wetask the agent lgens as soon as the task enters a
reasoning method or posts areet that is being traced.

The Plan Tacing Dol determines which reasoning methods armhts to trace either by
tracing all of them (the datilt) or by reading ®lan Tracing conbguration pble at startup.

3.2.2.2 A sample run of the plan tracing tool

In this section we wark through anxeample of compiling and running an application with
tracing, to prgide some immediatamiliarity with using the Planrécing Tool.
Start plan andwent tracing with the follving steps:

1. Using the ACK Development Emironment, open the Accounts project with treate
Project from Example optionof theHelp menu.

2. Open thePreferences window for the JDE. In th@references window, select the
Graphical Plans tah

3. Ensure that th&enerate traceable plans box is selected, 8a preferences, and close the
window.

4. Select theGenerate All JACK Files option from theFile menu. This is necessary after
settingGenerate traceable plans to ensure that all the plans in the application are
compiled with tracing support.

5. Open theCompiler Utility.
6. Using theCompile Application tab, compile the application.

7. Using theRun Application tab, select the Pl&counts.class  and select th&ace
Graphical Plans checkbox. Use th®elect or Create... button to bnd theaceicfg  Ple
in theexamples/accounts  directory and set it as the Plaraging conbguration ble.

8. Run the application.
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TheAgent Tracing Controller window will appear followed by a task winde similar to that
displayed in the the folleing bgure.

Figure 3-4: A task windav shawving the conditions and graph oteeditAccountRequest
event instance

TheTracing selection box at the top of the task windshavs the traced reasoning methods
and @ents actre in the task. There is only oneeet at this stage. Thewaf checkbors
below it can be used to selectfeifent information to be sk in the windaev.
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The task windw currently displays the graph ofent execution and th€onditions section.
To view theApplicable andFailed sections instead of tl@nditions section, click on the
Conditions checkbox to unselect it and select Mpplicable andFailed checkbogs. A task
window then appears that is similar to the fallog Pgure.

Figure 3-5:A task windav shawing thecreditAccountRequest ~ event withApplicable and
Failed plans

TheApplicable andFailed sectionswill currentlybeempty astheplansapplicableto theevent
have not yet beenxamined.
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Click on theStep button to go to the m step of &ecution. Thenvoke Plan  node of the

graph will be highlighted in blue, and an applicable plan will be highlighted iAgplEable
section, as shan in the follaving Pgure.

Figure 3-6:A task windav shaving thecreditAccountRequest  event
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Click on theStep button to continue plan andi@nt tracing until the fourth task windo
appears. The windowill be similar to the follaing bgure.

Note: You may need to turn th@onditions checkbox back on and turn thpplicable and
Failed checkboes of.

Figure 3-7:A task windav shawving an instance of thereditAccountPlan.body reasoning
method

In theGraph display the node that will bexecuted ngt is shavn in blue. In the prgous
Pgure, this is thetart node of the reasoning method.
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Push thestep button on theAgent Tracing Controller to view the folloving Pgure.

Figure 3-8:A task windav shawing an instance of thereditAccountPlan.body reasoning
method after a step has beeretakinder the control of thigent Tracing Controller

This fourth task traced by theample is handled completely by the single plan. Click the
Step buttonuntil it is completed. Thetaskwindow remains put maynow be hiddenby anew
task windev displaying the body method ofeditAccountExchangePlan . If so, mwe this
newv window aside to Pnd the prious one and close it.a¥k windevs remain on the screen
after their tasks e completed until theare closed by the user
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The nev task windav is displayed in the folleing bPgure.

Figure 3-9:A task windav shaving an instance of thereditAccountExchangePlan.body
reasoning method
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Stepthis new window threetimeswith the Agent Tracing Controller to producethenext bgure.

Figure 3-10:A task windav shawing an instance of the
CreditAccountExchangePlan.convert reasoning method

Using theTracing selection box at the top of the wivdaexamine therody method and the
convert method. Both are running in the same task, with aeewging in response to the
subgraph node of the other
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3.2.2.3 Finishing the sample run

There are seeral other controls on thegent Tracing Controller.

Pressindgrun will causeheagentgo runfreely, throughall tracestepsTaskwindows arestill
created and updated as appropriate. The agents camieel slovn in this mode by setting a
Transition Delay (in seconds) in thagent Tracing Controller. Each dected agent running
freelywill thenwait for this periodat eachplacewhereit could have stoppedf beingstepped.

Theagentgo becontrolledduringtracingcanbe chosenn theselectionbox above therow of
Stop, Run, andStep buttons. In the statereachedn the Pgureof thebody reasoningnethodof
the CreditAccountExchangePlan plan,theonly choiceswill beAll Agents, or theBankAccount
agent "anne". If other agents are being traceg,dhr be selected in this box too.

To complete running thexample, clickRun. After all task windws hare appeared and
stepped through the nodes in the reasoning methodvents shan, the system will stop.
You should hee sixteen (16) task winges on the screen at this stagee i5) for each of the
creditAccount  callsin Accounts.main . Theremainingeleven(11) correspondo thehandling
of traced gents, less the one you closed earlier

To Pnish the tracing run, close thgent Tracing Controller. The dialogue in the follwing
Pgure will appear ChooseExit to Pnish the run.

Figure 3-11:TheExit Application dialogue

3.2.2.4 Tracing more than one a gent

Plans from more than one agent can be specibed in theranglconbguration bl&or
example, use theace2.cfg  Ple in the gample to trace theurrencyExchange agent plans
and @ents responsible for cearting currencies.

3.2.3 Running without the JDE

It is notnecessaryo usethe JDEto runatracedprogram. Providedthatthe JACK application
has been compiled with tracing enabled as described in tieysesections, you can run the
program under the control of the tracer with a command such as:

java -Djack.plan.tracing.enabled=true
-Djack.plan.tracing.config=tracel.cfg Accounts
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Ensure that the Ya CLASSPATHS set appropriately to allJava to Pndackjar  and the
classes in thexample.

In the remainder of this chapteve will cover the construction of Plarrdcing conbguration
bles, and the options that adjust the runtime\debeaof the Plan flacing Tool.

3.3 Plan tracing tool conbguration

Conbguring the Planrd@cing 1ol is a two-part process. First, a Plara€ing conbguration
ble is created, either using tRen Application tab of theCompiler Utility in the JDE, or by
handwith atext editor. Thedesireduntimeoptionsarethensetwhenthe JACK applicationis
run.

3.3.1 Plan tracing conbguration Ples

A PlanTracingconbguratiorPleis composeaf linesidentifying JACK agentsandtheplans
and eents within them that are to be traced.

Each line has three teks separated by white space. yraee listed in order bela

Field Value

Plan/Event Type The fully qualibed class name of the planwerd type.
Agent Type The fully qualibed class name of the agent type.
Agent Name The name of the agent instance.

Table 3-4:Contents of a line in the Plamaking conbguration ble

Note: Each of these can be a wildcard to match ay agent, plan onent that matches the
other columns.
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For example, theracel.cig  Ple from the walkthrough earlier contains:

ex.accounts.CreditAccountPlan ex.accounts.BankAccount *
ex.accounts.CreditAccountExchangePlan ex.accounts.BankAccount *
ex.accounts.CreditAccountErrorPlan ex.accounts.BankAccount *
ex.accounts.CreditAccountRequest ex.accounts.BankAccount *
ex.accounts.AccountinfoRequest ex.accounts.BankAccount *
ex.accounts.CreateAccountRequest ex.accounts.BankAccount *
ex.accounts.CreditAccountRequest ex.accounts.BankAccount *
ex.accounts.DebitAccountRequest ex.accounts.BankAccount *
ex.accounts.TransportRequest ex.accounts.BankAccount *

Figure 3-12:Example Plan flacing conbguration ple

Thisarrangedor thetracingof the plansandeventsusedby ex.accounts.BankAccount agent
types to process requests to deposit mam® an account.

Note: Lines in Plan Tacing conbguration bles thatgre with "#" or "//" are comments.

3.3.1.1 Default ble g eneration

Whenthe Select or Create... buttononthe Run Application tabof the JDE'sCompiler Utility is
pressed and the ble selected does not alreasty the JDE will ofer to create it.

Plan Tracing conbguration bles created by the JDE enable tracing for all the plansmisd e
within agents of the current project. This is a usefay Yo generate an initial conpguration
ple that can be edited to enable tracing on only some plargser agents.

Note: If the Plan Tacing ol cannot bPnd a specibed Plaading conbguration Ple it
behaes as if no ble has been specibed.

3.3.1.2 Running with no tracing conbguration ble

If the Plan Tacing ool is run without a Planracing conbguration ple, then all plans in all
agents are traced.

Note: If the application \&s not compiled with th&enerate Traceable Plans preference
enabled, only partial information about plans will baikble to the Planracing Dol. The
tool will display normal tracing ofvent processing.
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3.3.2 Runtime options

The behwaiour of the Plan flacing ol can be further modibed at runtime by a number of
JACK options. Vé've seen tw earlier when we ran the Plarr8cing ol from the Unix or
Windows command line:

java -Djack.plan.tracing.enabled=true
-Djack.plan.tracing.config=tracel.cfg Accounts

These options can also be sefas Args in theRun Application tab of the JDE'Sompiler
Utility.

In this section, we describe the runtime options.

jack.plan.tracing.enabled

If settotrue , thisoptionturnsonthePlanTracingTool atruntime.Thisoptionmust besetin
order to run plan tracing.

It is set automatically if th@&ace Graphical Plans box in theRun Application tab of the
Compiler Utility is ticked, lut can also be set manually to run an application with the Plan
Tracing ol from the command line.

jack.plan.tracing.config

This optionis usedto selecta PlanTracingconbguratiorPleto determinevhich agentsplans
and &ents are traced by the Plarag@ing Tool.

jack.plan.tracing.alwaysraise

If settotrue , thecurrenttaskwindow is alwaysbroughtto thefront of all windows wheneer
ary node in a graph it sk is traced.

This option igalse by defult.

jack.plan.tracing.alwaysrestore

If set totrue , and a task windw is minimised, this option will alays restore the wineo
when ay node in a graph it sk is traced.

This option isrue by defult.
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jack.plan.tracing.runmode

If settotrue , whenereranew agentis createdthe PlanTracingTool is putin to Run modeas
soon as tracing lgins.

If set tofalse , agents are stopped when traced Bdpped or Run from theAgent Tracing
Controller.

TheNew Agents Trace in 'Run' Mode on Creation checkbox on thégent Tracing Controller
can be used to set this propertyrie for nev agents.

This option isalse by defult.

jack.plan.tracing.zoomcombo.show

If set totrue , shavs the zoom combo box in task wivads

This controloffers bxed percentagscalingvaluesfor the currentlytracedgraph,with similar
effect to the zoom slider beio

This option igalse by defult.

jack.plan.tracing.zoomslider.show

If set totrue , shavs the zoom slider in task wings.

The slider can be adjusted to egkaor shrink the currently traced graph.

Figure 3-13:The zoom slider of a task windo

This option isrue by defult.

jack.plan.tracing.zoomslider.showtickmarks

If set totrue , shavs tick marks on the zoom slider in task wingo
This option isrue by defult.

jack.plan.tracing.tracetextual

If set tofalse , ignores reasoning methods that are non graphical.

This option isrue by defult.
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jack.plan.tracing.listallfacts

If set totrue this option, lists all theakcts inBeliefSet s displayed in th®ariables section of
the task windw.

If set tofalse , it lists only the number oftts inBeliefSet s displayed in th¥ariables
section of the task windo

This option igalse by defult.

jack.plan.tracing.descriptivemode

If set tofalse , the Plan Tacing 1ol displays reasoning method nodes in their Code form.
If set totrue , the Plan Tacing ol displays reasoning method nodes in Deseegtlode.

This option igalse by defult.
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4 Agent Interaction Dia gram

4.1 Introduction

Interragent communication is a Bifult aspect of programming to test andwieiWhen
monitoringasystemit is oftennotsufPcientto tracetheinternalbehaiour of eachagentN in
order to determinexactly what is going on, it may become necessary to monitor
communication between each agent and the timing of their respeatissages. The Agent
Interaction Diagram is pxaded to fcilitate these adtities.

Enabling the Agent Interaction Diagraman application allws messages sent and rgeéi
by each agent in the application (and those in other applicationsdisaérevith the
Interaction Diagram) to be weed. The Agent Interaction Diagram is a useful tool both for
analysing and delgging communication between agents. It has alseeprto be imaluable
when analysing and deloping agent systems with a highlwme of interagent messaging,
especially when a relationshigists between message order and agentaina

Having enabled the Agent Interaction Diagram, one can optionally conbgure the Diagram.

4.2 Enabling an Interaction Dia gram

To enable an interaction diagram, we specify which processes are wimgrio the

interaction diagram, the type of interaction diagram associated with each process and
optionally a ACOB ble for performing interaction diagram conbguration. In a multi-process
application, processes can be declared to share a single diagram.

Enabling of an interaction diagram is actaid through properties which can be specibed on
the command line or in a properties ble (one per process).
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Property Description

jack.tracing.idisplay.name The name of the interaction diagram. This is
eitherof theform name or name@portal . nameis
used in single process conbgurations or for the
process in a multi-process conbguration which
hosts the interaction diagraname@portal IS
used for those processes in a multi-process
conpbguration that do not host the interactior
diagram.

jack.tracing.idisplay.type The type of the interaction diagram. This is
eitheridproxy ,id Orfstdout .idproxy IS used
for those processes in a multi-process
conbguration that do not host the interaction
diagram.d orstdout are used for single
process conbgurations or for the process inja
multi-process conbguration which hosts the
interaction diagramd specibes that the
content of the diagram is displayed on the
interaction diagram GUI (which is deleted
when the applicationx@s). stdout specibes
that the content of the diagram is displayed |n
text form on the standard output. This content
can be madevailable for oRine analysis by
redirecting the standard output to a Ple.

jack.tracing.idisplay.control Thelocationof aconbguratiorPle specibedn
JACOB format.

Table 4-1:Properties for enabling an interaction diagram

To make the AgentinteractionDiagrameasieito understan@message membets availablein
the MessageEvent andBDIMessageEvent classes. It tads the form;

public String message;
Themessage member is accessible with th@Message method. The base implementation of

this methodreturnsamemberor anemptystring  if themembeiis null. Themethodtakesthe
form:

public String getMessage()
Whenwriting postingmethodsor messagevents,adescriptve statemenshouldbeassigned

to this memberThis text will then appear in the Agent Interaction Diagram,\silg easy
identibcation of the message that has been sent.
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Below we summarise the stepwaived in the creation of an interaction diagram called
blue_poles  for both single process and multiple process applications.

1. Single Process Applications

b In the application, uskessageEvent S OrBDIMessageEvent S for communication
between agents and assign meaninghulttethemessage member of each message
event.

b In the directory from which the application is launched, create a ble gailled
which contains the folleing property assignments:

jack.tracing.idisplay.type=id
jack.tracing.idisplay.name=blue_poles
b Invoke the application with the folaing additional command line gument:
- Djack.property.file= pfile
The Agent Interaction Diagram will appear when the application is launched.

2. Multiple Process Applications

b Refer to thdnter-agent Communicationshapter of thé\gent Manualfor an
explanation of ha to conbgure multi-process applications.

b In the application, uskessageEvent S OrBDIMessageEvent S for communication
between agents and assign meaningfulteethemessage member of each message
event.

b Choose one of the processes to host the interaction diagram and choose a portal name
for it. We will useportalo ~ for this exkample.

V)

Choose names for the property bles for each process.

b Creataheblepfieo inthedirectoryin whichthehostingprocesss launchedandadd
the following property assignments:

jack.tracing.idisplay.type=id
jack.tracing.idisplay.name=blue_poles

b In each of the directories in which the remaining processes are launched, create the
appropriately named properties ble, all with the feifeg contents:

jack.tracing.idisplay.type=idproxy
jack.tracing.idisplay.name=blue_poles@portal0

b Invoke each process with the foNong additional command line gument:
- Djack.property.file= property_file

The Agent Interaction Diagram will appear when the application is launched.
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4.3 Conbguring an Interaction Dia gram

Conbguration is concerned with the look and content of the actual interaction diagram. This
(optional) conbguration can be aalgd using either a properties ple (typically the ble used
for enabling the interaction diagram for the process hosting the interaction diagram) or a
JACOB conbguratiorPle (specibedy thejack.tracing.idisplay.control propertyfor the
process hosting the interaction diagram). If conbPguration details atidgatdor a process

using both methods, the conbguration details in the properties ble are ignored.

1. Conbguration Using Properties

The following properties can be used to conbgure the look and content of an interaction
diagram:

Tracing and Logging

Release5.3

62 10-June-05
Copyright © 2011, Agent Oriented Software Pty Ltd



Agent Interaction Diagram

Property Description
jack.tracing.idisplay.x, Control the shape of the interaction
jack.tracing.idisplay.y, diagram frame.

jack.tracing.idisplay.height,
jack.tracing.idisplay.width

jack.tracing.idisplay.font Sets the font for all t& in the
display
jack.tracing.idisplay.autoscroll Boolean walue N it controls whether

or not the display scrolls
automatically to shwe the last gent.
The dedult istrue .

jack.tracing.idisplay.temporal Boolean walue N it controls whether
or not to present the temporal orde
of events, as seen by the displayer
The dedult isfalse

jack.tracing.idisplay.showagents Boolean walue N it controls whether
or not to include sender and reai
with the messageste The deéult is
false

jack.tracing.idisplay.goals Boolean walue N it controls whether
or not to display goal traceents.
The dehult isfalse

-

jack.tracing.idisplay.agentwidth The pixel width for each agent
column.

jack.tracing.idisplay.messageheight The pixel height for tracevents.

jack.tracing.idisplay.headheight The pixel height for the source side
indicator

Table 4-2:Properties to conbgure the appearance of an interaction diagram

Note: The ACK kernel also has the boolean propeity.tracing.idisplay.details
whichtellswhetheror notto traceall events,or justthetop level ones.This only hasaneffect
on the display whejack.tracing.idisplay.goals is set to true. Hoever, it will affect the
performanceen if thejack.tracing.idisplay.goals Bag is set todise.
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2. Conbguration usingACOB

If the propertyack.tracing.idisplay.control specibes aAC OB ble which uses objects
from thedictionaryaosl/jack/gui/idnew/control.api , thisbleis usedfor interactiondisplay
conbgurationThis dictionarydebneshreetypesof objects eachof which controlsa different
aspect of the interaction diagram.

a. ThelnteractionDisplayTuning Object
The conbguration ble should contain a single instance of this type. Notice that most of the

Pelds hae the same names as system properties in the table, aliace the perform the
same functions.
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The Pelds of theteractionDisplayTuning

object are detailed belo

Field Type Description Default Value

X int Horizontal location of left
edge of windw.

y int Vertical location of top
edge of winduwv.

width int Width of windaw in pixels. | 400

height int Heightof window in pixels. | 400

font String Default font for all text. Courierl2

agentWidth int Default width for agent 50
columns.

messageHeight int Default height for 20
messages.

headHeight int Default height for the 20
message head symbol.

autoScroll boolean Whether to scroll true
automatically with ner
messages.

temporal boolean Show the 'true’ temporal | false
order of send/recee
events.

showAgents boolean Include agent names in | false
messages.

goals boolean Show all agent goals. false

agents aggregation Aggregation of
AgentDisplay objects (see
below).

messages aggregation Aggregation of
MessageDisplay objects
(see belw).

Table 4-3:The belds of theteractionDisplayTuning object

Note: The ACK kernel has the boolean propeitisk.tracing.idisplay.details which
tellswhetheror notto traceall events,or justthetop level ones.Thisonly hasaneffectonthe
display when thgoals Peld is set to true. Meever, it will affect the performanceven if the
goals Peld is set todlse.
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b. TheagentDisplay ~ Object

This object stores conbguration information that applies to a single agent's display in the
interaction diagram. As mgrof these objects as required can be included iagdmes Peld
of theInteractionDisplayTuning object. The belds are detailed velo

Field Type Description Default
Value

name String The name of the agent
concerned.

hide boolean Turnsoff displayof thisagentf | false
set totrue .

showAtStart boolean Causes this agent to be false
displayed when the interaction
diagram starts upyen if the

agent doesn'txst at that point.

width int Debnes the column width for
this agent.

displayedName String Thenamethatshouldbeusedo
identify this agent in the
interaction diagram (if null or
omitted,theagent'sactualname
is used).

nameBackgroundColour String The colour used for the box
behind the agent's name.

nameTextColour String The colour used for the agent's
name (at the top of the
interaction diagram).

lineColour String The colour used for theevtical
line representing this agent.

font String Thefont usedfor thedisplayof
this agent's name at the top of
the diagram.

Table 4-4:The Pelds of thegentDisplay  object
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The three belds that specify coloura(eBackgroundColour , nameTextColour and
lineColour ) can tale either comma-separated RGBues (with a range of 0-255 for each
element) or the names of constant colours debned javétt.Color class, specibcally:

D black

blue

cyan

darkgray  (Or darkgrey )
gray (Orgrey )

green

lightgray ~ (Orlightgrey )
magenta

orange

pink

red

VARUVERUERUERUERUERUVERUEUERURU)

white

V)

yellow
C. TheMessageDisplay Object

This objectstoresconbgurationnformationthatappliesto thedisplayof individual messages
in theinteractiondiagram As mary of theseobjectsasrequiredcanbeincludedin theagents

Peld of thanteractionDisplayTuning object. The belds are detailed helo
Field Type Description Default Value
pattern String Pattern e&pression for

which this tuning applies.

Asterisks ('*') can be used
as wildcard characters; this
tuningwill thenbe usedfor
ary messagematchingthe

pattern.

hide boolean Turns of display of these | false
messages if set tae .

height int DebPnes the p&{ height to

use for these messages.

Table 4-5:The Pelds of thetessageDisplay object
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To create and edit a conbguration Ple usingAl@QOB graphical editorfollow these steps:

1. Create an empty conbguration Riige(cfg ) with. for exkample, Notepad (Wdows) or
the touch command (UNIX).

2. Invoke the ACOB graphical editor with the folang command:
java aos.main.Jacob cfile.cfg - t aos/jack/gui/idnew/control.api
An icon for the Pledfilecfg ) appears in the left pane of the wimdo

3. To add objects to the ble, brst display the icon's gbr@kemenu (right-click/control-
click).

4. Thenfromthemenu,chooseAdd Top Level Object'andselectthekind of objectthatyou
want to create.

5. When editing of the conbguration Ple is completed, choose' t8am the 'File' menu to
save the ble.

Note: For more information about using th&QOB graphical editorefer to theJACOB
Manual
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5 Audit Log ging

The programmer can trace the wityi of JACK entities by setting the
jack.run.debug.options property on the command lineoiFexample:

java -Djack.run.debug.options=messages:events Test
activatesbothtracingof messageandevents.As thisexampleillustrates morethanonemode

of tracing can be aetiited by supplying a list separated by colons) A list of the more
commonly used trace modes isen belov:

Mode Traces

applicable Applicable sets for handlingrents.

applsets Creation of applicable plan sets.

beliefs JACK beliefset actiity.

bindings Variable bindings and backtracking.

doit Processing of the agents todo list.

eventfailure Event failure.

eventpass Event success.

events Event posting and processing.

excep Exception posting and handling within tasks.
exec Processing ofAICK executor (usually agents).
messages Message sending and regeg.

observers Activity of Watchable entities.

planfailure Plan filure.

planpass Plan success.

plans Plan actvity.

relevance Relevance sets for handlingents.

scheduler transitions in theAICK scheduler

tasks Task creation and completion.

Table 5-1:JACK trace modes
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Use of the delgging Rags results in the details of tlkeaition being logged to the standard
error. The delngging Rags are often used together with redirector propertiesx&mple,
D Ddebug.setError=outputFilel

P Ddebug.setOutput=outputFile2

P Ddebug.setInput=inputFile

would redirect (the messages produced fromatikeun.debug.options
standaraerrorto PleoutputFilel

property from)
, from outputto PleoutputFile2
to PleinputFile .

andredirectstandardnput
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6 Generic Debugging/Ag ent Debugging

Generic debggingof a ACK?2 (J ACK) application (also knen as Agent Delgging is
performed usingAICOB? (J ACOB) objects that implement tlgentDebuggerCommand
interface. This generic dabging tool is a simple anctensible remote agent dejyer It
accepts connections on tlaek.debugger.port and then creates a thread that reAd3QB
dehug objects from it and casts them to MaentDebuggerCommand type. The deligger then
calls theprocess methodin the delig object.

Delugging capabilities are specibed with dglobjects, which are debPned wikCOB
dictionary Ples. The defilt delugging capability is dePned with tbempstate object which
is currentlytheonly supportediehug object.Seethe Debug objects sectionof this chapteifor
information on thedumpstate object. The deligging capabilities of the tool argtended by
debning n& dehug objects. This process is described inudbker debned debug objects
section of this manual.

The AgentDebuggerCommand interface is controlled with tavJava properties:

¥ jack.debugger.port .The TCP port on which the generic dgbing tool will accept
objects.

¥ jack.debugger.command
A list of the dictionary Ples to be loaded, separated by colons (":").

This chapter assumes that the useaisiliar with ACK agents andAICOB. If further
information is required on these topics, refer toAgent Manualand theJACOB Manual.

6.1 Using deb ugging

To use generic deigging the ACK kernelmust listen for a connection on a portal. The user
then connects to the portal using telnet and can enter commandg ¢@dgéct class names)
whichwill resultin thekernellogginginformationabouttheagentsCommandsreenterecn
the telnet command line.

To start generic deigging the user sets the falllmg properties on the command line:

java -Djack.debugger.port=nnnn
-Djack.debugger.commands=<JACOB_ definition_file>
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It is possible tox@end generic delgging capabilities with additional commands entered by
the userAdditional commands are entered with:
java -Djack.debugger.port=nnnn

-Djack.debugger.commands=
<commandl.api>:<command?2.api>:<command3.api>

This establishes a thread that accepts connections from the specibed port. Once a connection
is establishe@threadreadsJACOB objectsoff thesoclet andinvokestheprocess methodof

the AgentDebuggerCommand interface. The user can then telnet to the nominated port and type
delugging commands to dump the state of agents in the application.

The initial delmgging commandvailable isbumpsState and it can be used at the telnet
command line as folles:

<DumpState [:agent "myAgent"] [:stderr :true]>

This command will print aAICOB object that describes the agepigent to the standard
errorof theprocesslf thecode:agent myAgent is omitted,it will dumpthestateof all agents.
If the codestderr :true is omitted, ayp output will go to the soak instead of the standard
error.

6.2 The AgentDebuggerCommand interface

The AgentDebuggerCommand interfacehas one metho@rocess .

public interface aos.jack.jak.agent.AgentDebuggerCommand

public void process(java.net.Socket, aos.apib.inStream,
aos.apib.OutStream);

}
Theprocess method is called on daly objects that are read by the thread established by the
delugger The method passes in the stre@wsnet.Socket  , aos.apib.inStream  , and

aos.apib.OutStream  to allow the client object to perform further communications with the
client.

6.3 Debug objects

Dehugobjectsaredebnedvith JACOB. They implementthe AgentDebuggerCommand interface
and werride theprocess method. The objects allothe deligging tool to bexdended to
examine diferent attrilutes of an xecuting ACK process.
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6.3.1 DumpState

This delug message is included in alQK applications. It is used to dump the state of a
running ACK process. Theumpstate object has tw pbelds:

¥ agent

The name of an agent. If it is null or " then all agents are dumped.

¥ stderr

A boolean 3ag that determines if the dump output is serfeto  or returned as a
message den the sockt. If stderr istrue the dump information is output on th&CK
processes stdefThis is useful if you are capturing output from tReauting ACK
process. Itderr is null or flse, the dump information output is sent to the sbck

6.3.2 User debPned deb ug objects

The user can debne depobjectdy using ACOB to implementing thgrocess method of
the AgentDebuggerCommand interface. fer example, if you vanted to debPne a message to
determine hay much memory aAICK process &s using you could do so by creating a
dictionary Plein this case namedyDebugMessages.api  with the folloving contents:

<Code :lang "java" :code "package mydebug">

<Class :name "GetMemUsage"
:implements ( <APIString :val "aos.jack.jak.agent.AgentDebuggerCommand">

:Directive (
<Code :lang "java" :code "
public void process(Socket s, InStream in, OutStream out)

Runtime r = Runtime.getRuntime();

PrintWriter pw = new PrintWriter(new OutputStreamWriter(out));
pw.printin("Memory Report: Free="+r.freeMemory()+" Max="+r.maxMemory()
+" Tot="+r.totalMemory());
pw.flush()
}

>
)

>
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6.4 Running deb ugging

To run a ACK application withdelugging:

1. Create a dictionary ble that dePnesudebbjects. Thisxample uses the
MyDebugMessages.api  Ple.

2. Use ACOB to generate classes from the dictionary ble. SeA®@B Manualfor
further information on usingACOB.

3. Compile the classes generated ACDB.
4. Add the generated classes to the classpath.

Run the application. The follang is an &ample of debgging an application named
DebugApplication

java -Xmx90m aos.main.Jack -Djack.debugger.port=19999
-Djack.debugger.command=mydebug.Init__MyDebugMessages
DebugApplication

Alternatiely, use the abe@ Jaa properties when running the application from th€k
Development Ewironment.

6. Use telnet to connect to port 19999:
telnet localhost 19999
7. Atthe telnet command line type:

<GetMemUsage>

A message similar to the follang will be displayed:
Memory Report Free=102920 Max=129873 Tot=627181
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Appendix A: J ACK Properties

A numberof propertiesareprovidedfor customisatiorof theruntimebehaiour of JACK tools
and applications. Deelopers are of course free to yide their avn application specibc
properties if required.

This appendix lists the fefct of usage, possibleles and delult setting of each publicly
available ACK property The properties are listed under the tools that tustomise.

Several ACK properties are accessible from the J®&erences window. Refer to the
Development Evironment Manuafor instructions on he to set these propertiedQK
propertiecanalsobe usedwhenrunninga JACK application.In this case the propertyname
must be preceded by a and entered either on the command line or inéhe Args Peld in
theRun Application tab of the of the JDEompiler Utility.

The following is an @ample of modifying the bekaur of the Plan flacing ol with the
JACK propertyjack.plan.tracing.descriptivemode . When this option is set tae plan
tracing is shan in descriptrte mode when a traced application startstuin an application
with this property actiated from the command line use:

java -Djack.plan.tracing.enabled=true
-Djack.plan.tracing.descriptivemode=true Application
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JACK Compiler Properties

JACK Compiler Pr operties

Property Description Type Default
jack.compiler.emit.imports Generates full package paths t®oolean false
class names in va code
instead of import statements.
jack.compiler.errors Specibeshemaximumnumber | int 10
of errors to be displayed by
JackBuild.
Table A-1: JACK Compiler Properties
JACK Runtime En vironment Pr oper ties
Property Description Type Default
jack.args Enables the specibedlue to | String null
beusedasif it waspassedrom
the command line to the
application.
jack.portal.name Specibeshenameof theportal | String "%portal”
for the application.
jack.portal.host Specibes the host of the portal String "local
for the application. host"
jack.portal.port Specibesheportnumberof the | int Next
portal for the application. available
port
number
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JACK Runtime Environment Properties

Property

Description

Type

Default

jack.property.file

jack.run.nthreads

jack.run.timeslice

jack.run.repeatable

Specibes the name of a ble thasdtring

contains ACK property
settings.

Specibes the number &GK
threads to be madeailable to
the scheduleNote that haing
more ACK threads than CPUSs
on a machine does not benepb
performance.

Specibes ha mary
millisecondsareto beallocated
to an agent on ALK thread
before the scheduler should
intervene.

Equwalent to setting
jack.run.timeslice to 1 hour
This will stop agent tasks from
being suspended and restarte
at arbitrary points.

int

int

boolean

null

100

false

Table A-2: JACK Runtime Ermironment Properties
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JACK Debugging Properties

JACK Debugging Pr operties

Property

Description

Type

Default

jack.debugger.port

jack.debugger.commands

jack.run.debug.agents

jack.run.debug.options

jack.run.debug.show.count

debug.setError

debug.setOutput

debug.setlnput

Specibes the TCP port on
which AgentDebugger
commands will be accepted.

int

Specibes a colon-separated liststring

of dictionary Ples that debPne
deluggingobjectsthatareto be
used with the application.

Specibes the prebx for the
bPlenames that agent log
messages will be redirected to
instead obktdout . The
pPlenames will be of the form
<prefix>-  <agentname>.log

String

Specibes a colon-separated liststring

of tracing modes that are to be

applied to the application.
Numbers each delg message.

Redirects standard error outpu
to the specibed Ple.

Redirectsstandardutputto the
specibed ble.

Redirects standard input from
the specibed Ple.

boolean

ItString

String

String

Next
available
port

null

null

null

false

null

null

null

Table A-3: Delugging Properties

Design Tracing T ool Pr oper ties

Property

Description

Type

Default

jack.tracing.enabled

Enables tracing of project
design diagrams.

boolean

false

Table A-4: Design Tacing ol Properties
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Agent Interaction Diagram Properties

Agent Interaction Dia

gram Pr oper ties
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Property Description Type Default
jack.tracing.idisplay.name Specibes the name of the String "IDTRACER"
interaction diagram.
jack.tracing.idisplay.type Specibes the type of the String null
interaction diagram. This is
either "idproxy", "id" or
"stdout".
jack.tracing.idisplay.control The location of a conbguration String null
Ple specibed iPALCOB format.
jack.tracing.idisplay.x, Controls the shape of the int -1
jack.tracing.idisplay.y, interaction diagram frame. int -1
jack.tracing.idisplay.height, int 400
jack.tracing.idisplay.width int 400
jack.tracing.idisplay.font Specibes the font for allxein | String "Courier12"
the display
jack.tracing.idisplay.autoscroll Scrolls the display boolean true
automatically to shw the last
event.
jack.tracing.idisplay.temporal Displays the temporal order off boolean false
events, as seen by the displayer
jack.tracing.idisplay.showagents Includesthesenderlandrecever | boolean false
with the messagete
jack.tracing.idisplay.goals Displays goal tracevents. boolean false
jack.tracing.idisplay.agentwidth Specibes the pet width for int 50
each agent column.
jack.tracing.idisplay. Specibes the pet height for int 20
messageheight trace @ents.
jack.tracing.idisplay.headheight Specibeshepixel heightfor the | int 20
source side indicator
jack.tracing.idisplay.details Traces all gents, not just the | boolean
top level ones.
Table A-5: Interaction Diagram Properties
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Plan Tracing Tool Properties

Plan Tracing T ool Pr oper ties

The following properties can be used to alter theadktfbehaiour of the Plan facing Tool.
To usethesepropertiesthePlanTracingTool mustbrstbeenabledn theJDEor by settingthe

jack.plan.tracing.enabled

property tarue .

Property

Description

Type

Default

jack.plan.tracing.alwaysraise

jack.plan.tracing.alwaysrestore

jack.plan.tracing.config

jack.plan.tracing.descriptivemode

jack.plan.tracing.enabled

jack.plan.tracing.listallfacts

jack.plan.tracing.runmode

Always bring the current task
window of the Plan Tacing
Tool to thefront of all windows
wheneerary nodein agraphit
shaws is traced.

Always restore a minimised
Plan Tracing ol task windw
when ay node in a graph it
shaws is traced.

Specibes the conbguration Pl
to be used by the Plamaking
Tool.

Starts the Planr&cing Dol in
Descriptve Mode.

Enables the Planrdcing Dol.

Displays all thedcts that are
contained in the beliefsets tha
appear in th&ariables section
of a Plan Tacing ol task
window. If this propertyis setto
false , only thenumberof facts
is displayed.

Puts the Planr&cing ol into
Run mode wheneer a nev
agent is created.

t

boolean

boolean

e String

boolean

boolean

boolean

boolean

false

true

null

false

false

false

false
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Property Description Type Default
jack.plan.tracing.tracetextual Traces tetual reasoning boolean true
methods as well as graphical
reasoning methods.
jack.plan.tracing.zoomcombo.show Shawvs the zoom combo box in boolean false
task windevs of the Plan
Tracing Tool.
jack.plan.tracing.zoomslider.show Shaws the zoom slider in task | boolean true
windows of the Plan flacing
Tool.
jack.plan.tracing.zoomslider. Shaws tick marks on the zoom| boolean true
showtickmarks slider.
Table A-6: Plan Tacing ol Properties
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82

Tracing and Logging
Release5.3

10-June-05
Copyright © 2011, Agent Oriented Software Pty Ltd



Inde x

A
agent behaviour debuggindg, 71
agent debugging
running74
Agent Interaction Diagrar9
Agent Manualll, 37,71
agent tracing controlles2
agent tracing controller windod/l

AgentDebuggerCommand interfacg 72

applicable plan87, 44
apply design tracing configurati@i

B
buttons
add design trace rod8
add trace row20
apply21
compile30
load design tracing configurati@®
remove trace ro8
reset links coun26, 27
run tracing23
save design tracing configurati@®
select agent typ&9
select design diagrad®
step tracin23
stop tracing23
stop/continue design tracir&$, 26

C
close portak3
command line arguments

DCI 13,14
compile application taBO
compile buttor80
compiler utility 30
configure design tracingj7
configure design tracing optidr®
configuring an interaction diagraé?
connect to nameserver optihh
connect to portal2
connect to portal optioh6, 31

control design tracingl1
control design tracing optiot6

D
DClI 12
DCI command line arguments, 14
debug object3
user defined3
debug.setError8
debug.setinpuf8
debug.setOutput8
debugging
agent/1
generic/1
running74
delete trace row8
design and plan tracint
design grapl26
design trace contr@?2
design tracing
add trace rowl8
agent typed 9
all agent20
close portal3
configuration erro21
configurel?, 32
control21, 22, 23, 33
delay transition22
descriptive mod@2, 26
edit trace rowl8
example27
global trace settingd2
individual agent20
load configuratior0
no windows showr27
reconfigure24
relevant agent26
relevant task7, 35
remove trace row8
reset links coun26, 27
run 23
save configuratio20

Tracing and Logging

Release 5.3

10-June-05

Copyright © 2011, Agent Oriented Software Pty Ltd

83



select agent typ&9

select design diagraid®

step23

stop23

stop/continue26

TDW control bar26

TDW tool bar26

transitions27

turn on22

visualisation22

visualisation erroR7

zoom in/out26
design tracing configuration window
design tracing controllek6, 21
design tracing java argumel’
design tracing todl 1
Development Environmenitl
development environmed®
Development Environment Manugl, 37
DTT 11
DumpStater2, 73

E
enabling the agent interaction diagréf
event tracin@7, 40

F
failed plans37, 44
fields

Java Args30

G

generic debuggingl
running74

global trace settingg2

Graphical Plan Edito87

Graphical Plan Editor Manual7

I
interaction diagram

J
JACK kernel71
jack.args76
jack.compiler.emit.importg6
jack.compiler.errorg6
jack.debugger.commarvd
jack.debugger.commands
jack.debugger.poitl, 78
jack.plan.tracing.alwaysraig®
jack.plan.tracing.alwaysresto8@
jack.plan.tracing.confi¢0
jack.plan.tracing.descriptivemo@&@
jack.plan.tracing.enablegD
jack.plan.tracing.listallfact80
jack.plan.tracing.runmod#0
jack.plan.tracing.tracetextu@il
jack.plan.tracing.zoomcombo.sh@i
jack.plan.tracing.zoomslider.sha@t
jack.plan.tracing.zoomslider.showtick-
marks81

jack.portal.hosv6
jack.portal.nam&6
jack.portal.por76
jack.property.file77
jack.run.debug.agen?8
jack.run.debug.optionsd
jack.run.debug.show.couid8
jack.run.nthreads7
jack.run.repeatablé7
jack.run.timeslic&’7
jack.tracing.enabled8
JACOB dictionary file71, 73
JACOB Manual’l, 74
Java Args field30
Java arguments

design tracing toal3

plan tracing toob5
Java portal propertiek2, 13, 30
JDE11, 12, 15, 37

configuring62 L
enabling59 load design tracing configurati@®
Tracing and Logging
Release5.3
84 10-June-05

Copyright © 2011, Agent Oriented Software Pty Ltd



M
menus
tracel5, 17, 31
messagé0
method
process/l, 72

O

options
configure design tracingj6
connect to nameservéb
connect to portal6, 31
control design tracing6
create project from examp88, 44
ping agentl7
quit tracing on portal 7

P
ping agent optiol7
plan and event tracing
configuration file53
planandeventtracingconfigurationfile 44
default54
plan tracing
applicable plan87, 44
configuration file44, 52
default54
events37, 40
failed plans37, 44
variables42
plan tracing configuration fil&2, 53
plan tracing tool.2, 37
runtime optionb5
process methodl, 72

R

reconfigure design tracirigg
relevant agent26

relevant task@7

run application tal30
runtime option$5

S
save design tracing configurati@f

T
tabs
compile applicatior80
run applicatiorB0
task window42
TDW 11, 24
trace designgl
trace mendb5, 17, 31
traced design windowl, 24
tracing designs and plag2
tracing eventg0
tracing portal windowi 7, 31
transition delayb2

V
viewing documentatio26

wW

windows
compile30
design tracing configuratioh?
error applying configuratio@1
tracingl7, 31

Tracing and Logging

Release 5.3

10-June-05

Copyright © 2011, Agent Oriented Software Pty Ltd

85



