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

Document

Description

Agent Manual

Teans Manual

Devel opnent Envir onnent
Manual

JACOB Manual

WebBot Manual

Desi gn Tool Manual

Graphi cal Plan Editor Mnual

JACK Si m Manual

Traci ng and Loggi ng Manual

Agent Practicals

Teans Practicals

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

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

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

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

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

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

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

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

Describes the tracing and logging toolsaitable with
JACK.

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

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

1 Introduction

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

may be straightforard, the system bewiaur that is obserd at &ecution time can be
extremely complg and dificult to interpret. The benefits of using graphical visualisation to
display distrimted system bek@ur has long been recognised and visualisation toets ha
been preided with ACK since its first release.idtalisation is not only of benefit 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-specific belaurs. The JDE pnades tools for
graphical specification of agent bglaurs which hae proven to be well-suited for use by
SMEs who are non-programmers.M#&er, verification of these bekiurs can be diicult
for the reasons mentioned aBoMsualisation of agent behaurs during systemxecution
has preen to be of great assistance in teefication process.

The people imolved in an application gelopment will require dférent visualisations of
behaiour depending on the nature of the application and their role invédogenent.
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 ofxecuting ACK developers and
applications users

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

While the tools listed previously are extremely useful in helping a developer to debug an
application, situations occasionally arise when a more detailed trace of system execution is
required. For these situations, JACK provides the following logging tools:

Tool Purpose Intended Users

Audit logging Trace messages and events in JACK Application
applications developers

Agent Debugger Extract and customiseinformation about | Application
agentsin executing JACK applications | developers

Table 1-2: Logging tools

The remainder of this manual discusses each of the behaviour visualisation and logging tools
in detail.

10
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Design tracing tool

2 Design tracing tool

2.1 Introduction

The ACK Intelligent Agents@Design Tracing Tool (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 theAICK™ Development Ewironment (JDE)Nd requires connection
to a portal associated with the trac&@€K application. Once tracing settingsvsbdeen
configuredandtheapplicationto betraceds running,tracingvisualisationrcanberun, stepped
or paused.

Designdracedin theDTT areshavn in traced design windows (TDWSs). TDWs canbeshavn
in descriptve mode, and tracing can bewedd more slovly by delaying transitions between
design elements. During applicatioxeeution, the DTT displays the number of\poeis
executionsof transitionsbetweerdesignentities. Theagentsandtasksrelevantto aTDW can
also be vieved.

The DTT can be configured to trace a combination ofxakteting agents, agent types and
individual agents in team and non-team projecty. dasign element in a design diagram
apart from aot e and aNaned Rol e is traceable.

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

This chapter assumes that the useamsiliar with the ACK™ Development Ewironment
(JDE)and ACK™ agents. If further information is required on these topics, refer to the
Development Environment Manual and theAgent Manual.

2.2 Overview

This chapter introduces concepts and terms associated with theSBXUp of the DT,T
including configuration 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. Consequertifore 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
undefined.

For further information on tracing graphical plans seePllaa tracing tool chapter 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 nage t al is created by datilt, with the
hostl ocal host and the net available port. An application can also be created with a non-
default portal with the use of the DCI command linguainents or by setting the folling
Java portal properties

* jack.portal.nane
* jack.portal. host

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

* If DCI command line ayjumentsare used, a call tws. j ack. Kernel .init(String[]
args) must be included in the applicationts n() method in order to process the
arguments that will be prxaded when the application is started

* If DCI command line ayjuments are not used, the application is run with the gartal
propertieSj ack. portal . name, j ack. portal . host andj ack. 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 themai n() methodaftertheagentgequiredoy theapplicationhave
been created. When the prompt is displayed, the usgéidwhen connect the JDE to the
application, pass control of the application to the tool and then respond to the prompt and
resume recution of the application.

2.3.4 Starting the DTT

A traced application must be launched with the foillg Java agument
-Dj ack. traci ng. enabl ed=t rue

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 specifiedwith the Java portal propertiespecifiedn 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 startatracedapplicationnamed,r ogr am
from the command line:

java -Djack.tracing. enabl ed=true -D ack. portal . name=Server
-Dj ack. portal . host =l ocal host -D ack. portal.port=9999 Program
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2.3.4.2 Tracing from 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 figure shavs anapplicationrnamed
Programrun 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 tigent Manual. The application will n&w 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
enterl ocal host : 9999 0r 9999 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 usingtmmect 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, shweing 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 ascal host : 9999 0Or 9999.
Bme Connect to Portal

| Portal Mame:
Server

Address:

. Cancel J (Emm:t}

Figure 2-3: Connect to Portal dialog

3. Configure Design Tracing...

Use this menwption to configure settings for design tracing. Design tracing should be
configured whilst an application is stopped or paused. Refer @ahigguring design
tracing section in this chapter for information orvhio configure design tracing.

Once connected to a portal and design tracing is configured, 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 onshto 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, er@bot 23@er ver.

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

2.4 Configuring design tracing

TheDesign Tracing Configuration window enables design tracing settings to be added,
removed and edited. The design tracing settings configured in the wiceo also be sad

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

TheDesign Tracing Configuration window is opened from th&ace menuof the JDE. The
window containsatablewith arow for eachdesigntracingsettinganda columncorresponding
to each trace configuration field.

TheDesign Tracing Configuration window can contain ancombination of rars. This allevs
tracing of all agents, specific agent types and/owviddal 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 TOV.
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The following figure shas theDesign Tracing Configuration window configured with rars
for three TDWSs. The first rav traces all agents in timai nt _requesti ng_capabi I i ty design.
The second n traces the agent namegbot 23 and the third rev traces albPart 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 Configuration window

2.4.1 Adding atrace row

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

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

2.4.2 Removing atrace row

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

2.4.3 Editing atrace row

A trace rav must specify a project and design diagrdimeAgent Type andAgent Name
fields are optional and are filled with asterisks (*) byad#f which means all agents will be
traced. Tace rovs can be edited as required (if a traced application is already running it
should be paused first).
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2.4.4 Selecting a design

A design diagram is selectég typing the project path, file 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 Configuration window and type the project name and design hame in theviakp
format:

file_path/project_name. prj:design_name

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

Click the required project file from the list of files. A list of design diagrams associated with
the project file will be displayed. Click on a design diagram name and theiCbtoke.

Once a design has been selected, the path of the project file willMae ishite
Project:Design Name column of theDesign Tracing Configuration 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 agent types

Agent types to be tracede configured in thagent Type column of theDesign Tracing
Configuration 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 Configuration
window and type the agent type in the feliag format:

package nane. Agent _Type

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

an agent type will appearClick ontherequiredprojectfile from thelist of files. A list of agent

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

Onceanagenttype hasbeenselectedthe agenttypewill beshowvn in the Agent Type column
of theDesign Tracing Configuration 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 betracedareconfiguredn the Agent Name columnof the Design Tracing
Configuration windowv. When a ne& row is created it contains an asterisk (*) in Auyent
Name column by dedult, meaning all agents of the type specified inAdent Type field of
the rav 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
configuring ravs with indvidual 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 anagentnamed obot 23 in anapplicationthatconnectso asernernamed
Server is typed asobot 23@er ver.

Two or moreindividualagentsn 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 configurations

The design tracing configuration of an application inOiasign Tracing Configuration
window can be s&d to adesign tacing configuation fileand loaded for later use.

2.4.8.1 Saving a design tracing configuration

To savethecurrentconfigurationin the Design Tracing Configuration window click the Save...
button A Save Trace Configuration File dialogwindow will open,whereanew designtracing
configuration file can be named andexh

2.4.8.2 Loading a design tracing configuration

To load a preiously saed design configuration filelick theLoad... buttonin theDesign
Tracing Configuration window and select the required design tracing configuration file from
theLoad Trace Configuration File dialog windav.

Notethatwhenadesigntracingconfigurationis loadedfrom afile, any previously configured
trace settings in thBesign Tracing Configuration window are replaced by the trace settings
from the file.
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2.4.8.3 Design tracing configuration files

A designtracingconfiguratiorfile containghe dateandtime of thefile creationanddetailsof
each trace setting. The design tracing details that aee sae:

» the path and name of the project file
e project name

* design name

e agenttype

e agent name

* I'OW nhame.

2.4.9 Applying tracing settings

The design tracing configuration of an application must be applied before commencing
tracing. Once all trace settingsvieébeen configured, click thagply buttonin theDesign
Tracing Configuration window. TheDesign Tracing Controller window will open.

2.4.9.1 Configuration err ors

If a design, agent type or agent name ofvaisincorrectly specified, a@rror applying
configuration window will appear

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

» project file names and file paths

* design diagram names

* agent type names

* individual agents' names.

An error may also occur due to:
» the type of indridual agents not being specified
* 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 appeafterconfiguringtracing,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
configuration of delayed tracing visualisati@esign 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 first step of &' DheStop 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 usingitag@ng On checkbox or th&top
button. Tracing of an application may be stopped completely by:

* Right clicking on ay 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 usingstbp/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®sare being
executed, there may be some delay before tlkehghlighted link is displayed.
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2.5.5 Reconfiguring tracing during e  xecution

The following steps describe toto reconfigure design tracired an application during
execution:

1. Click theStop button in theDesign Tracing Controller.

2. Open theDesign Tracing Configuration window.

3. Reconfigure tracing settings and click &mply button.

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

2.6 Tracing visualisation

Design tracing is displayed in traced design wimsl¢TDWs). 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 &W'3 the only component displayed by
default.

A separatd DW is displayedor eachrow. If two differentrows with the samenametracethe
same design only one VDwill 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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eee Tracing Design: Painting_capability [robot23]

| Documentation [ Design Graph [] Agents [ Tasks [@J@
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Figure 2-7: A design graph in atraced design window

Traced design windows can be resized, maximised, and moved within the JDE window to
view design tracing in more than one window.
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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

e Tasks.

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

* Stop/Continue tracing design.

The first lutton 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 ™ contains the project design diagram specified in the
corresponding design tracing configuratiow.r®esign 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 delilt). 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 trankgiareen corresponding
JACK elements occurs. The number of times a link has beemvédies 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 ‘W have been follaved can be reset to 0 by clicking the
Reset the count on links buttonon the TDV 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 displaye@hen a traced application igexuted:
» check that all other pveous eecuting applications ka finished

» if the application is being rexecuted, ensure that am@ortal instance is created, you
have connected to that portal and avrteacing configuration is applied.

2.7 A design tracing e xample

Thissectionbriefly describeshepai nt _r obot exampleandexplainsthestepsnecessaryo set
up andruntheapplicationwith theDTT. Thepai nt _r obot exampleis basednanexamplein
the JACK™ AgentpracticalexercisesTheexampleis accessetly selectingthepai nt _r obot

example from theCreate Project From Example option in thelDE Help menu.
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f?%e Edit View Entity Trace Tools Window

[lal][+l‘nx[®lal ; JACK Documentation

JACK Frequently Asked Questions
Agent Oriented Software Home Page

4 accounts

. atm-graphical
About JACK Intelligent Agents i o5

atm
autoevent

flow-graphical

flow

hanoi
paint_robot
ping

post

puzzle-graphical

puzzle

recurse
subgoal
subtask

Figure 2-8: Create Project from Example options

The pai nt _robot example contains a Robot agent and several Part agents. The Part agents are
responsible for being painted and to achieve this, they send appropriate requests to the Robot
agent. The current status of the part (painted/not painted) is held by each part agent in its own

beliefset.

Two design diagrams are contained in the example, Pai nti ng_capabi | i ty and

Pai nt _r equest i ng_capabi | i ty. The Pai nti ng_capabi | i ty design contains design elements
which correspond to JACK elements that are used by the pai nt i ng capability of the Robot
agent type. The Pai nt _r equest i ng_capabi | i t y design contains design elements which
correspond to JACK elements that are used by the Pai nt Request i ng capability of the Part

agent type.
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Step 1. Develop the application

Thespecifications thesameasin Practicall of the Agent Practicals exceptthatthepartagent
now maintains a beliefset that stores its current status. The implementation camioeee
using the JDE; here we only consider the applicatian's() method:

i mport part.*;

i mport robot. *;

i mport java.io.*;

i mport javax.sw ng. JOpti onPane;

i mport j avax.sw ng. JFrane;

public class Program {
public static void main( String args[] )

{
Robot robot1l = new Robot ("robot23");

Part partl = new Part("partl");
Part part2 = new Part ("part2");
Part part3 = new Part("part3");
Part part4 = new Part("part4");

JOpt i onPane. showMessageDi al og(nul |,

"I'f 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 exanple.",

"Start exanple",

JOpt i onPane. | NFORMATI ON_MESSAGE) ;

Systemout.println("test with red");

part 1. subm t Pai nt Request ("robot 23", "red");
Systemout.println("test with no specified colour (null)");
part 2. subm t Pai nt Request ("robot 23", nul | );
Systemout.printin("test with white");

part 3. submi t Pai nt Request ("robot 23", "white");
Systemout.println("test with white again");

part 4. subm t Pai nt Request ("robot 23", "white");

JOpt i onPane. showMessageDi al og(nul |,
"The exanpl e has finished executing. dick OKto finish.",
"Exanpl e finished",
JOpt i onPane. | NFORVATI ON_MESSAGE) ;

System exit(0);

}

In order to trace designs in th& nt _r obot example, a n& line has been added to the
Program j ava file:

* JOptionPane. showessageDi al og(nul I, "Connect to the correct portal\nand click
K to start exanple", "Start exanple", JOptionPane.| NFORMATI ON_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 theer ogram cl ass file and in thelava Args field enter:

-Dj ack. traci ng. enabl ed=t rue -Dj ack. portal . nanme=Ser ver
- Dj ack. portal . host =l ocal host -Djack. portal . port=9999

This creates a DCI namesenand portal nameskr ver onl ocal host at port 9999.

8eoe paint_robot - JACK Compiler Utility

B Options Compile Application Run Application | Convert Non-JDE JACK Qutput/Errors o

Folder: /Volumes/northcote/work [jack /doc/aosjack/doc/manuals /tracing/examples fex1/paint_robot

Contents:

../ (up one level)

gcode/ File Type: Compiled Java class
part/

robot/ Size: 1 K

[Program.class

Program.java Modified: Mar 7, 2005 5:25:13 PM

paint_robot.prj

{ Select File )  Program

Java Args: -Djack.tracing.enabled=true -Djack.portal.  Extra Args:

[_] Trace Graphical Plans

([ Save Settings ) [ Close ) m

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 diaog.

800 Start example
' Connect to the correct portal
[ and click OK to start example

o)

Figure 2-10: Start example dialog

Before clicking OK in the above dialog, the DTT needs to be connected to the application (step
3).

Step 3: Connect the DTT to application

Select the Connect to Portal option from the Trace menu. Enter Ser ver asthe portal name and
9999 asthe Address.

8ame Connect to Portal

Fortal Name:
Server

Address:
5994

(CCancel ) (EESHSSS)

Figure 2-11: Connect to Portal dialog

The DTT Tracing window will now appear in the JDE. Details of the portal and existing
agents will be displayed in this Tracing window.
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®606 Tracing

v ) Portal Server [5 Agents]
£ Agent robot23
£ Agent part1
& Agent part2
£ Agent part3
£ Agent partd

Figure 2-12:Tracing window

Step 4: Configue design tracing

This step describes Wwao configure tracingf all agents in the
Pai nt _r equest i ng_capabi | i ty design and tracing of thebot 23 agent in the
Pai nti ng_capabi | i ty design.

1.

Begin by selecting th€onfigure Design Tracing... option from theTrace menu, which
opens théesign Tracing Configuration window.

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

Click theChoose... buttonin the Project:Design Name columnof thenew row. A window
will open namedselect a project file, then choose a design diagram. Select the project
name pai nt _robot . prj , and then the desigpai nt _r equesti ng_capabi | i ty and click
Choose.

Leave theAgent Type andAgent Name fields as asterisksoTidentify the rev during
tracing, it can be gen a descripte name such aal"l agents" in the Trace Group
column.

32
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5. To add and configure awahat traces theobot 23 agent in therai nti ng_capabi l ity
design diagram folle steps 2 and 3 abe (choose theai nti ng_capability designin
step 3).

6. In theAgent Name field of the rav, type the name of the agendpot 23. To identify the
row duringtracing,it canbegivenadescriptve namesuchasr obot 23@er ver in theTrace
Group column.

la¥ala 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 I."W'\.I
/paint_robot.prj:Paint ti b( Ch ) "Ch ) * [ t
paint_robot.prj:Paint_requesting_capab | oose... | | oose... | all agents o

il q 9 N J N bl { Remove )
/paint_robot.prj:Painting_capability ( Choose... ) * robot23@Server  robot23
( Lead... ) ( Save..) ( Close ) ( Apply )

A4

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

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

Step 5: Start design tracing

This step describes Wwao start tracing and oto 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 first step of
visualisation will be shan.
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K:Xala Start example
' Connect to the correct portal
] and click OK to start example

o)

Figure 2-14: Start example dialog

3. Click the Run button in the Design Tracing Controller. Transitions between design
elements will be shown in both TDWSs as execution passes to corresponding JACK
elements.
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® O © Tracing Design: Paint_requesting_capability [all agents]
] Documentation ] Design Graph [_| Agents [ Tasks :@:@,
~Design Graph
_-r|.|||||.|.|§l||.|||.||I.|.||.|||.|.|| ||.||||;;|i|.|;.|.|"||||lr+
.J..
P aintRequest Fimished
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Paint
13
«f b i
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Figure 2-15: Tracing thepai nt _r obot example

4. Oncethefirst few 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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All Current Tasks

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 finished, disconnect fromsheer portal by closing tha@racing
window.

Thisexampledemonstratetheuseof theDTT with asimpledesigntracingconfigurationUse
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 Tool (Plan Facing ol) provides the ability to
display and trace thexecution of Graphical Plans and theeets that handle them IAGK
Intelligent Agents® (ACK) 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 reflect the
current actions and decision making processpeessed in the plan.

At each stage ofxecution, the xecution history of a task — includingeats and applicable
plan instances — may branined 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 WGAKe™ Graphical
Plan Editor generatingAICK files with theGenerate traceable plans option and compiling
the application. The Plarrdcing ol will trace &ents 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 Pleatifig Tool. Hovever, the reasoning
methods of team plans will be stnin code form.

This chapter assumes that the useaisiliar with the ACK™ Development Ewironment
(JDE),the ACK™ Graphical Plan Editor (GPENnd ACK agents. If further information is
required on these topics, refer to tevelopment Environment Manual, theGraphical Plan
Editor Manual and theAgent Manual.
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3.2 An plan tracing example

In this documentwe usea simplemulti-curreny Bank Accountsystemasanexampleandas
a source of figures. It ivailable in theexanpl es/ account s directory of the ACK
installation. The xample is also accessible from tbeeate Project from Example optionof
the JDEHelp menu.

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

To follow the example, open the project fifecount s. prj in the JDE.

3.2.1 The multi-currency bank account example

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

The example consists of BankAccount agent which maintains a table of bank accounts and
performs transactions on those accountsy aencyExchange agent which maintains a table
of curreny exchangeatesandusest to corvertamountsrom onecurreng to anotheranda
Communi cat or agent which acts as an intcé.

The BankAccount agent

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

Field Type Description

account Nurber int Number identifying the account.

nanme String Name of the accouninmer,

currency String Three letter code for the currgnof the account.
bal ance doubl e 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 witlheat eAccount Request and are credited or debited with
Cr edi t Account Request andDebi t Account Request messages. Information requests are made
with Account I nf oRequest messages.

Transactionganbein ary curreng, andtheBankAccount agentmakesuseof theservicef a
cur rencyExchange agent to covert amounts from one currgnto another

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

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

The agent uses tlsendAndwai t Pl an plan to send messages to ther encyExchange agent,
and wait for and collect the replies.

When a transaction cannot be performedptheAccount agent replies with Bequest Er r or
message.

The Cur r encyExchange 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 doubl e Amount of the second currgnthat 1 unit of
the first curreng will buy.

Table 3-2: Details stored about the currgrexchange rates

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

Exchange rates are set wil#t ExchangeRat e messages. These are handled by
Set ExchangeRat ePl an.

Curreng corversions are performed in responséxdchangeRequest messages. These are
handled byexchangePl an, which posts @onput eRat e event to determine the appropriate
exchange rate to use.
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ThecurrencyExchange agent has seral plans to handle tl@nput erRat e event. Thg are
listed belav.

Plan Description

| denti t yRat ePl an Used for comersion from a currencto itself.

Conput eRat ePl an Used for comersion from one curregdo another for
which a direct rate isvailable in theexchangeRat e
t abl e.

TwoSt epRat ePl an Usedfor corversionfrom onecurreng to anothewia a
third. Used when no direct rate isadable in the
ExchangeRat e t abl e.

Table 3-3: Plans used to handle tbemput eRat e event

The Conmmuni cat or agent

The conmuni cat or agent is used to intexée between ¥a code and thBankAccount and
Cur rencyExchange agentslt usessendAndwi t Pl an to sendmessageto the otheragentsand
wait for and collect the replies.

The Account s class

TheAccount s class has a main method that creates the three agent instances. The class then
uses thecomuni cat or agent to send requests to the other agents. This is didient to
explore the Plan facing Tol's functions.

3.2.2 Walkthrough

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 windows

The Plan Tracing Tool isagraphical tool that controlsthe execution of a JACK application and
enables the user to view the execution steps taken and the values of variables computed within
plans and events.

Plan tracing is controlled by an Agent Tracing Controller window.

D O O Agent Tracing Controller
~Global Trace Settings

E‘r Tracing On ™ Trace in Descriptive Mode
] Mew Agents Trace in 'Run' Mode on Creation

Transition Delay in Seconds (0 is Realtime) 0

~Agent Trace Control
" All Agents s)

_ Stop | Fun Step

Figure 3-1: The Agent Tracing Controller

With this window the user controls the execution of the agentsin the traced JACK application.

Each agent within an application runs several tasks at any one time. Traced instances of plans
and the events they handle are shown in task windows corresponding to the task they are
associated with.
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006 Tracing: anne@%portal (ex.accounts.BankAccount) Task 31

Tracing: " Plan: ex.accounts.CreditAccountExchangePlan (convert) 3

] Documentation [ Conditions [ Exceptions [ Graph [ variables [] Applicable [ Failed

rGraph
i1
o | 1 1 1 1 1 1 1 1 1 \(f 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | +
| :
subtask
if
teq. okay
mn
s
rep = {|Exchangs Requestjiag reply);
convered unifyrep.converted) -
L
a( \ -
rVariables
Type Mame Value
double amount 40.0 i
logical double converted Variable(13096030) i
P e - e e e b i A emeen p

Figure 3-2: A taskwindow shaving aninstanceof thecr edi t Account ExchangePl an. conver t
reasoning method

Thepreviousfigureillustratestheconvert reasoningnethodof ¢r edi t Account ExchangePl an.
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
Cr edi t Account ExchangePl an 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 alaadle intask windavs.
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The following figure illustrates ther eat eAccount Request event. Execution is paused on the
I nvoke Pl an node, which is highlighted in blue to represent this. Nodes thatgraviously
executed are shn in grey.

0006 Tracing: anne@¥%portal (ex.accounts.AccountAgent) Task 21
Tracing: " Event: ex.accounts.CreateAccountRequest - ]
] Documentation [ Conditions [ Exceptions [ Graph [ Variables [¥] Applicable ¥/ Failed
~Graph
- | 1 1 1 1 1 1 1 1 1 | 1 1 1 |V| 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | +
FY
|
Invoke
Flan
pass fail
-
a( 3y )
~Applicable Plans
Type Variables
ex.accounts.Create AccountPlan
rFailed Plans
Type Wariables
A

Figure 3-3: A task windav shawing the graph and plans ofceedi t Account Request 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 procesgsheeventsuccessfullySomeeventtypes
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 amhts to trace either by
tracing all of them (the datilt) or by reading ®lan Tracing configuration file at startup.

3.2.2.2 A sample run of the plan tracing tool

In this section we wark through anyeample 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 filaccount s. cl ass and select th&ace
Graphical Plans checkbox. Use th®elect or Create... button to find therace1. cf g file
in theexanpl es/ account s directory and set it as the Plarading configuration file.

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 figure.

o6 Tracing: anne@%portal (ex.accounts.AccountAgent) Task 21

7
Tracing: | Event: ex.accounts.CreateAccountRequest :)

] Documentation [¥| Conditions [_| Exceptions ¥ Graph [ Variables [ Applicable [ Failed

rConditions
Relevance
Context
~Graph
f
A e T i el R S e o T S el A B e o ol e S o T P SR T S ST e O Ve O A s
FY
Invoke
Plan
pass fail
-
4 »
£ A

Figure 3-4: A task windav shaving the conditions and graph oteedi t Account Request
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. Thewaof 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 fallng figure.

o006 Tracing: anne@%portal (ex.accounts.AccountAgent) Task 21

Tracing: " Event: ex.accounts.CreateAccountRequest

a)
|

] Documentation || Conditions [_| Exceptions ¥ Graph [ Variables [ Applicable ¥ Failed
~Graph
o | 1 1 1 1 1 1 1 1 1 | 1 1 1 |\/| 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | +
-
Invoke
Plan
pass fail
=
<+ ( 3 I
~Applicable Plans
Type Wariables
rFailed Plans
Type Variahles
A

Figure 3-5: A task windav shawing thecr edi t Account Request 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 ne step of &ecution. The nvoke Pl an node of the

graph will be highlighted in blue, and an applicable plan will be highlighted iagbieable
section, as shen in the follaving figure.

0006 Tracing: anne@¥%portal (ex.accounts.AccountAgent) Task 21
Tracing: " Event: ex.accounts.CreateAccountRequest - ]
] Documentation [ Conditions [ Exceptions [ Graph [ Variables [¥] Applicable ¥/ Failed
~Graph
- | 1 1 1 1 1 1 1 1 1 | 1 1 1 |V| 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | +
FY
|
Invoke
Flan
pass fail
-
a( 3y )
~Applicable Plans
Type Variables
ex.accounts.Create AccountPlan
rFailed Plans
Type Wariables
A

Figure 3-6: A task windav shaving thecr edi t Account Request event
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Click on theStep button to continue plan andent tracing until the fourth task windo
appears. The windowill be similar to the follaving figure.

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

o006 Tracing: anne@#%portal (ex.accounts.AccountAgent) Task 27
r
Tracing: | Plan: ex.accounts.CreditAccountPlan (body) = ]
[ Documentation ¥ Conditions [_| Exceptions ¥ Graph [ Variables | Applicable [ Failed
~Conditions
Relevance return true;
accounts.account|ev.accountNumber, name, currency, balance) 2
Context && @V.currency.equals(currency.as_string()); —
~Graph
i
T B B S T
FY
newBalance = (balance as_double(} + evamaouni),;
accounts addiev.accounthlumber name. as shng?}.cmemy.as awing(}.newBalance)
evnewbBalance = newBalance;
reply
av, ev
v
a( ; ) -

Figure 3-7: A task windav shaving an instance of the edi t Account Pl an. body reasoning
method

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

o006 Tracing: anne@¥%portal (ex.accounts.AccountAgent) Task 27

Tracing: " Plan: ex.accounts.CreditAccountPlan {body) = ]

[ Documentation ¥ Conditions [_| Exceptions ¥ Graph [ Variables | Applicable [ Failed
~Conditions

return true;
Relevance !

accounts.account (ev.accountiumber, name, currency, balance)

r' Y
Context && @V.currency.equals(currency.as_string()); -
~Graph
i
T B B S T

A

newBalance = (balance as_double(} + evamount),
accounts addiev.accouniNumber name.as_stingl ).ourency.as_swing().newBalance);
evnewBalance = newBalance;

= Rt

a( ) ) -

Figure 3-8: A task windav shaving an instance of the edi t Account Pl an. 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 ofedi t Account ExchangePl an. If so, mwe this
newv window aside to find the pvéous 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 figure.

060

Tracing: anne@%portal (ex.accounts.AccountAgent) Task 31

Tracing: : Plan: ex.accounts.CreditAccountExchangePlan (body)

.:]

] Documentation ¥ Conditions [_| Exceptions ¥ Graph [ variables [ Applicable [ Failed
~Conditions
return true;
Relevance '
accounts.account{ev.accountNumber, name, currency, balance) Tal
Context g4 lev.currency.equals{currency.as_string{}); i~
~Graph
rl—x
&
subgraph ." |
converije v.culmency, CUMmency.as slmngl].w.anouﬂ.cmwﬂedy = s |
s
mewiBalance = [balance.as_double(} + converted as_double(j);
accounts addiev. accountiumber, name &s_swring (), curency.as_swing (). newBalance); .
evnewBalance = newBalance; |
reply
N, BV
|
L4
Rl : : ] Il
A

Figure 3-9: A task windav shaving an instance of th& edi t Account ExchangePl an. body

reasoning method
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Stepthis new window threetimeswith the Agent Tracing Controller to producethe next figure.

0606 Tracing: anne@¥portal (ex.accounts.BankAccount) Task 31
Tracing: "Plan: ex.accounts.CreditAccountExchangePlan (convert) 3 ]

] Documentation [ Conditions [ Exceptions [ Craph [ variables [ Applicable [ Failed

~Graph
o | 1 1 1 1 1 1 1 1 I‘\I/ 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | +
L :
)
= ([Ex R 4
ol el et g o il h
¥
-4 f G
~Variables
Type Mame Value
double amount 40.0 i
logical double converted Variable(13096030 r
[ ol S | " —— P =P Y = E TP + revnded A 1w é

Figure 3-10: A task windav shawing an instance of the
Cr edi t Account ExchangePl an. convert reasoning method

Using theTracing selection box at the top of the wivdaxamine therody method and the
convert method. Both are running in the same task, with aeewing in response to the
subgraph node of the other

Tracing and Logging

Release 5.5

10-June-05 51
Copyright © 2012, Agent Oriented Software Pty Ltd



Plan tracing tool

3.2.2.3 Finishing the sample run

There are seeral other controls on thegent Tracing Controller.

Pressindgrun will causeheagentgo runfreely, throughall tracesteps.Taskwindows 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 thefigure of thebody reasoningnethodof
thecr edi t Account ExchangePl an plan,theonly choiceswill beAll Agents, or theBankAccount
agent "anne". If other agents are being traceg,¢hr 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 wing on the screen at this stageef{5) for each of the
credi t Account callsin Account s. mai n. Theremainingeleven(11) correspondo thehandling
of traced gents, less the one you closed earlier

To finish the tracing run, close tAgent Tracing Controller. The dialogue in the follwing
figure will appear Chooseexit to finish the run.

‘8 Exit Application

Are you sure you want to stop plan
tracing and exit the application?

(Cancel } f Exit

Figure 3-11: TheExit Application dialogue

3.2.2.4 Tracing more than one agent

Plans from more than one agent can be specified in the Rleind configuration fileFor
example, use ther ace2. cf g file in the &ample to trace theur r encyExchange 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 -D ack. pl an. traci ng. enabl ed=true
- D ack. pl an.traci ng. config=tracel.cfg Accounts
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Ensure that the Ya CLASSPATH is set appropriately to alwJava to findj ack. j ar and the
classes in thexample.

In the remainder of this chapteve will cover the construction of Plarrdcing configuration
files, and the options that adjust the runtime tieha of the Plan flacing ool.

3.3 Plan tracing tool configuration

Configuring the Planracing ool is a tw-part process. First, a Plara€ing configuration
file is created, either using tRain Application tab of theCompiler Utility in the JDE, or by
handwith atext editor. Thedesireduntimeoptionsarethensetwhenthe JACK applicationis
run.

3.3.1 Plan tracing configuration files

A PlanTracingconfiguratiorfile is 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

Pl an/ Event Type | The fully qualified class name of the plan vemrt type.
Agent Type The fully qualified class name of the agent type.
Agent Name The name of the agent instance.

Table 3-4: Contents of a line in the Plamaking configuration file

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, tharacel. cf g file from the valkthrough earlier contains:

ex. accounts. Credi t Account Pl an ex. accounts. BankAccount *

ex. accounts. Credi t Account ExchangePl an ex. account s. BankAccount *
ex.accounts. Credi t Account Error Pl an ex. accounts. BankAccount *
ex. account s. Credi t Account Request ex. accounts. BankAccount *

ex. account s. Account | nf oRequest ex. account s. BankAccount *

ex. account s. Cr eat eAccount Request ex. account s. BankAccount

ex. accounts. Credi t Account Request ex. accounts. BankAccount

ex. account s. Debi t Account Request ex. account s. BankAccount *

ex. accounts. Transport Request ex. accounts. BankAccount *

Figure 3-12: Example Plan flacing configuration file

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

Note: Lines in Plan Tacing configuration files that g with "#" or "//" are comments.

3.3.1.1 Default file g eneration

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

Plan Tracing configuration files created by the JDE enable tracing for all the plangeasl e
within agents of the current project. This is a usefay Yo generate an initial configuration
file that can be edited to enable tracing on only some plegstseor agents.

Note: If the Plan Tacing Dol cannot find a specified Plana€ing configuration file it
behaes as if no file has been specified.

3.3.1.2 Running with no tracing configuration file

If the Plan Tacing 1ol is run without a Planr@cing configuration file, then all plans in all
agents are traced.

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

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

java -0 ack. pl an. traci ng. enabl ed=true
-Dj ack. pl an. traci ng. 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.

j ack. pl an. traci ng. enabl ed

If settotrue, thisoptionturnsonthePlanTracingTool atruntime.This optionmust 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 PlanTracingconfiguratiorfile to determinevhich agentsplans
and &ents are traced by the Plaraging Tool.

j ack. pl an. traci ng. al waysr ai se

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

This option ig al se by defult.

j ack. pl an. traci ng. al waysrestore

If set tot rue, 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 is rue by defult.
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j ack. pl an. traci ng. runnode

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

If set tof al se, agents are stopped when traced Bidpped 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 property tae for nev agents.

This option ig al se by deault.

j ack. pl an. traci ng. zoontonbo. show

If set tot r ue, shavs the zoom combo box in task wivads

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

This option is al se by defult.

j ack. pl an. traci ng. zoonsl i der. show

If set tot r ue, shavs the zoom slider in task wings.

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

Craph

<J
:

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

This option is rue by defult.

j ack. pl an. traci ng. zoonsl i der. showti ckmar ks

If set tot r ue, shavs tick marks on the zoom slider in task wingo
This option is rue by defult.

j ack. pl an. traci ng. tracet ext ual

If set tof al se, ignores reasoning methods that are non graphical.

This option is rue by defult.
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jack.plan.tracing.listallfacts

If set totrue thisoption, listsall the factsin Bel i ef Set sdisplayed in the Variables section of
the task window.

If settof al se, it lists only the number of factsin Bel i ef Set sdisplayed in the Variables
section of the task window.

Thisoption isf al se by default.

j ack. pl an. traci ng. descri ptivenode

If settof al se, the Plan Tracing Tool displays reasoning method nodesin their Code form.
If set to t rue, the Plan Tracing Tool displays reasoning method nodes in Descriptive Mode.

Thisoptionisf al se by default.
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4 Agent Interaction Diagram

4.1 Introduction

Interragent communication is a fidult aspect of programming to test and wigbWhen
monitoringasystemit is oftennotsufficientto tracetheinternalbehaiour of eachagent— 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 pxided 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 applicationsdisa¢revith 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 agentiaina

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

4.2 Enabling an Interaction Diagram

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 file for performing interaction diagram configuration. 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 specified on
the command line or in a properties file (one per process).
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Property Description

j ack. tracing.idisplay. name The name of the interaction diagram. This is
eitherof theform nane ornane@ort al . nane is
used in single process configurations or for the
process in a multi-process configuration which
hosts the interaction diagranane@ortal is
used for those processes in a multi-process
configuration that do not host the interaction
diagram.

jack.tracing.idisplay.type The type of the interaction diagram. This is
eitheri dproxy, i d Or st dout . i dpr oxy IS used
for those processes in a multi-process
configuration that do not host the interaction
diagram. d orst dout are used for single
process configurations or for the process in a
multi-process configuration which hosts the
interaction diagram.d specifies that the
content of the diagram is displayed on the
interaction diagram GUI (which is deleted
when the applicationx@s). st dout specifies
that the content of the diagram is displayed |n
text form on the standard output. This content
can be madevailable for ofline analysis by
redirecting the standard output to a file.

jack.tracing.idisplay.control | Thelocationof aconfiguratiorfile specifiedn
JACOB format.

Table 4-1: Properties for enabling an interaction diagram

To make the AgentinteractionDiagrameasieito understan@nessage membeis availablein
theMessageEvent andBDI MessageEvent classes. It tads the form;

public String nessage;
Thenessage member is accessible with th& Message method. The base implementation of

thismethodreturnsamemberor anemptyst ri ng if themembeiis null. Themethodtakesthe
form:

public String get Message()
Whenwriting postingmethodsor messagevents,adescriptve statemenshouldbeassigned

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

1. Single Process Applications

— In the application, uskessageEvent S OrBDI MessageEvent S for communication
between agents and assign meaninghilttethenessage member of each message
event.

— In the directory from which the application is launched, create a file galled
which contains the folleing property assignments:

jack.tracing.idisplay.type=id
jack.tracing.idispl ay. nanme=bl ue_pol es

— Invoke the application with the folaing additional command line gument:
-Dj ack. property.file=pfile

The Agent Interaction Diagram will appear when the application is launched.

2. Multiple Process Applications

— Refer to thdnter-agent Communications chapter of théAgent Manual for an
explanation of hav to configure multi-process applications.

— In the application, uskessageEvent S OrBDI MessageEvent S for communication
between agents and assign meaningfulteethenessage member of each message
event.

— Choose one of the processes to host the interaction diagram and choose a portal name
for it. We will useport al 0 for this exkample.

— Choose names for the property files for each process.

— Createhefile pfi | e0 in thedirectoryin whichthehostingprocesss launchedandadd
the following property assignments:

jack.tracing.idisplay.type=id
jack.tracing.idisplay. name=bl ue_pol es

— In each of the directories in which the remaining processes are launched, create the
appropriately named properties file, all with the failog contents:

jack.tracing.idisplay.type=i dproxy

jack.tracing.idisplay. name=bl ue_pol es@ortal 0

Invoke each process with the follong additional command line gument:
-Dj ack. property.file=property file

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

Configuration is concerned with the look and content of the actual interaction diagram. This
(optional) configuration can be achéel using either a properties file (typically the file used
for enabling the interaction diagram for the process hosting the interaction diagram) or a
JACOB configuratiorfile (specifiedoy thej ack. traci ng. i di spl ay. control propertyfor the
process hosting the interaction diagram). If configuration details argl@ddfor a process

using both methods, the configuration details in the properties file are ignored.

1. Configuration Using Properties

The following properties can be used to configure the look and content of an interaction
diagram:
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Property Description
j ack.tracing.idisplay.x, Control the shape of the interaction
jack.tracing.idisplay.y, diagram frame.

jack.tracing.idisplay. hei ght,
jack.tracing.idisplay.w dth

jack.tracing.idisplay.font Sets the font for all te in the
display
jack.tracing.idisplay.autoscroll Boolean alue — it controls whether

or not the display scrolls
automatically to shwe the last gent.
The de&ult ist r ue.

jack.tracing.idisplay.tenporal Boolean alue — it controls whether
or not to present the temporal orde
of events, as seen by the displayer
The dedult isf al se.

jack. tracing.idisplay.showagents Boolean alue — it controls whether
or not to include sender and reai
with the messageste The deéult is
fal se.

-

jack.tracing.idisplay.goals Boolean alue — it controls whether
or not to display goal tracerents.
The deéult isf al se.

jack.tracing.idisplay.agentw dth The pixel width for each agent
column.

jack.tracing.idisplay. nessagehei ght The pixel height for tracevents.

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

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

Note: The ACK kernel also has the boolean propgeyk. t raci ng. i di spl ay. detai | s
whichtellswhetheror notto traceall events,or justthetop level ones.This only hasaneffect
on the display whepack. traci ng. i di spl ay. goal s IS set to true. Hwever, it will affect the
performanceen if thej ack. traci ng. i di spl ay. goal s flag is set todlse.
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2. Configuration usingACOB

If the propertyj ack. traci ng. i di spl ay. control specifies aAICOB file which uses objects
from thedictionaryaos/ j ack/ gui / i dnew cont r ol . api , thisfile is usedfor interactiondisplay
configurationThis dictionarydefineshreetypesof objects eachof which controlsa different
aspect of the interaction diagram.

a. Thel nt eracti onbDi spl ayTuni ng Object
The configuration file should contain a single instance of this type. Notice that most of the

fields hae the same names as system properties in the tale, alooce the perform the
same functions.
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The fields of the nt er act i onbi spl ayTuni ng object are detailed belo

Field Type Description Default Value

X int Horizontal location of left
edge of windw.

y i nt Vertical location of top
edge of winduwv.

wi dt h i nt Width of windaw in pixels. | 400

hei ght i nt Heightof window in pixels. | 400

f ont String Default font for all text. Courierl2

agent W dt h i nt Default width for agent 50
columns.

messageHei ght int Default height for 20
messages.

headHei ght i nt Default height for the 20
message head symbol.

aut oScrol | bool ean Whether to scroll true
automatically with ner
messages.

t enpor al bool ean Show the 'true’ temporal | fal se
order of send/recee
events.

showAgent s bool ean Include agent names in | fal se
messages.

goal s bool ean Show all agent goals. fal se

agent's aggr egat i on Aggregation of
AgentDisplay objects (see
below).

messages aggregat i on Aggregation of
MessageDisplay objects
(see belw).

Table 4-3: The fields of thent er act i onDi spl ayTuni ng object

Note: The ACK kernel has the boolean propeirtick. t raci ng. i di spl ay. det ai | s which
tellswhetheror notto traceall events,or justthetop level ones.Thisonly hasaneffectonthe
display when thegoal s field is set to true. Heever, it will affect the performanceven if the
goal s field is set todlse.
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b. Theagent bi spl ay Object

This object stores configuration information that applies to a single agent's display in the
interaction diagram. As mgrof these objects as required can be included iag#e s field
of thel nteracti onDi spl ayTuni ng object. The fields are detailed b&lo

Field Type Description Default
Value
nane String The name of the agent
concerned.
hi de bool ean Turnsoff displayof thisagentf | fal se
set tot r ue.
showAt St ar t bool ean Causes this agent to be fal se

displayed when the interaction
diagram starts upyen if the
agent doesn'txst at that point.

wi dt h int Defines the column width for
this agent.
di spl ayedNane String Thenamethatshouldbeusedo

identify this agent in the
interaction diagram (if null or
omitted,theagent'sactualname

is used).
nameBackgr oundCol our String The colour used for the box
behind the agent's name.
nameText Col our String The colour used for the agent's

name (at the top of the
interaction diagram).

I i neCol our String The colour used for theettical
line representing this agent.

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

Table 4-4: The fields of thegent Di spl ay object
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The three fields that specify colounareBackgr oundCol our, nameText Col our and
| i neCol our ) can tale either comma-separated RGBues (with a range of 0-255 for each
element) or the names of constant colours defined iatheawt . Col or class, specifically:

— bl ack

— blue

— cyan

— darkgray (Ordarkgrey)
— gray (orgrey)

— green

— lightgray (Orlightgrey)
— nmmgenta

— orange

— pink

— red

— white

— vyellow
C. ThemessageDi spl ay Object

This objectstoresconfigurationnformationthatappliesto thedisplayof individual messages
in theinteractiondiagram As mary of theseobjectsasrequiredcanbeincludedin theagent s
field of thel nt er acti onDi spl ayTuni ng object. The fields are detailed b&lo

Field Type Description Default Value

pattern String Pattern epression for
which this tuning applies.
Asterisks ('*') can be used
as wildcard characters; this
tuningwill thenbeusedfor
ary messagematchingthe

pattern.

hi de bool ean Turns of display of these | fal se
messages if set to ue.

hei ght int Defines the pigl height to

use for these messages.

Table 4-5: The fields of theessageDi spl ay object
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To create and edit a configuration file using W€ OB graphical editorfollow these steps:

1. Create an empty configuration filg {1 e. cf g) 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 file {fi I e. cf g) appears in the left pane of the wimdo

3. To add objects to the file, first display the icon's cdntd menu (right-click/control-
click).

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

5. When editing of the configuration file is completed, choosee'$@m the 'File' menu to
save the file.

Note: For more information about using th&QOB graphical editorefer to the]JACOB
Manual.
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5 Audit Logging

The programmer can trace the activity of JACK entities by setting the
j ack. run. debug. opt i ons property on the command line. For example:

java -D ack.run. debug. opti ons=nessages: events Test
activates both tracing of messages and events. Asthis exampleillustrates, more than one mode

of tracing can be activated by supplying alist separated by colons (*: ). A list of the more
commonly used trace modes is given below:

Mode Traces

appl i cabl e Applicable sets for handling events.

appl set s Creation of applicable plan sets.

bel i ef s JACK beliefset activity.

bi ndi ngs Variable bindings and backtracking.

doi t Processing of the agents todo list.
eventfailure | Event failure.

event pass Event success.

events Event posting and processing.

excep Exception posting and handling within tasks.
exec Processing of JACK executor (usually agents).
nessages M essage sending and receiving.

observers Activity of Watchable entities.
planfailure | Planfailure.

pl anpass Plan success.

pl ans Plan activity.

rel evance Relevance sets for handling events.
schedul er transitionsin the JACK scheduler.
t asks Task creation and completion.

Table 5-1: JACK trace modes
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Use of the delgging flags results in the details of thke@ution being logged to the standard
error. The delgging flags are often used together with redirector propertesx&mple,

Ddebug. set Error =out put Fi | el

Ddebug. set Qut put =out put Fi | e2

Ddebug. set | nput =i nputFi |l e

would redirect (the messages produced from &ae. r un. debug. opt i ons property from)
standarcerrorto file out put Fi | e1, from outputto file out put Fi | e2 andredirectstandardnput
to filei nput Fil e.
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6 Generic Debugging/Ag ent Debugging

Generic debggingof a ACK™ (JACK) application (also knen as Agent Delgging is
performed usingAICOB™ (ACOB) objects that implement thgent Debugger Command
interface. This generic dabging tool is a simple anctensible remote agent dejyer It
accepts connections on thek. debugger . port and then creates a thread that reAd3QB
dehug objects from it and casts them to Mgent Debugger Command type. The deligger then
calls thepr ocess methodin the delig object.

Dehugging capabilities are specified with dglobjects, which are defined withQOB
dictionary files. The dedult delugging capability is defined with tlmenpst at e object which
is currentlytheonly supportediehug object.Seethe Debug objects sectionof this chapteifor
information on theunpst at e object. The dealigging capabilities of the tool argtended by
defining n&v dehug objects. This process is described inudbker defined debug objects
section of this manual.

The Agent Debugger Command interface is controlled with tavJava properties:

* jack.debugger.port .The TCP port on which the generic dghing tool will accept
objects.

* jack. debugger. comand
A list of the dictionary files 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 Manual and 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 - D ack. debugger. port=nnnn
- D ack. 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 - D ack. debugger. port=nnnn

- Dj ack. debugger . commands=
<commandl. api >: <command2. api >: <conmand3. api >

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

the Agent Debugger Conmand 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 isbunpst at e and it can be used at the telnet
command line as folles:

<DunpState [:agent "nyAgent"] [:stderr :true]>
This command will print aAICOB object that describes the agemgent to the standard
errorof theprocesslf thecode: agent nyAgent is omitted,it will dumpthestateof all agents.

If the code stderr :true is omitted, ap output will go to the soak instead of the standard
error.

6.2 The Agent Debugger Conmand interface

TheAgent Debugger Conmand interfacehas one metho@r ocess.

public interface aos.jack.jak.agent.Agent Debugger Cormand

public void process(java. net. Socket, aos.apib.inStream
aos. api b. Qut Streanj;
}

Theprocess method is called on daly objects that are read by the thread established by the
delugger The method passes in the stre@ava. net . Socket , aos. api b. i nSt ream and

aos. api b. cut St reamto allow the client object to perform further communications with the
client.

6.3 Debug objects

Delugobjectsaredefinedwith JACOB. They implementthe Agent Debugger Command interface
and werride thepr ocess method. The objects allothe deligging tool to bexdended to
examine diferent attrilutes of an xecuting ACK process.
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6.3.1 DunpSt at e

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

* agent

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

* stderr

A boolean flag that determines if the dump output is sesdd® 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 tRkeauting ACK
process. Itderr is null or false, the dump information output is sent to the sbck

6.3.2 User defined deb ug objects

The user can define dejpobjectdy using ACOB to implementing thgrocess method of
the AgentDebuggerCommand interface. fer example, if you vanted to define a message to
determine hay much memory aAICK process &s using you could do so by creating a
dictionary filg in this case namedybDebugMessages.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()
} o
)
>
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6.4 Running debugging

To run a ACK application withdehugging:

1. Create a dictionary file that defines dglobjects. Thisxample uses the
MyDebugMessages. api file.

2. Use ACOB to generate classes from the dictionary file. SeeAlG®B Manualfor
further information on usingACOB.

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

Run the application. The folldng is an &ample of debgging an application named
DebugAppl i cati on:

java - Xnmx90m aos. mai n. Jack - Dj ack. debugger. port=19999
- Dj ack. debugger . command=nydebug. I nit __ MyDebugMessages
DebugAppl i cation

Alternatiely, use the abe@ Jaa properties when running the application from thék
Development Ewironment.
6. Use telnet to connect to port 19999:

tel net | ocal host 19999
7. Atthe telnet command line type:
<CGet MemJsage>

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

A numberof propertiesareprovidedfor customisatiorof theruntimebehaiour of JACK tools
and applications. Dreelopers are of course free to yide their avn application specific
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 Environment Manual for 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 in&ke Args field 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 propertyj ack. pl an. traci ng. descri pti venode. When this option is set to ue plan
tracing is shan in descriptre mode when a traced application startstuin an application
with this property actiated from the command line use:

java -0 ack. pl an. traci ng. enabl ed=true
- Dj ack. pl an. traci ng. descri pti venode=t rue Application
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JACK Compiler Properties

JACK Compiler Properties

Property Description Type Default
jack.conpiler.enit.inports Generates full package paths t®ool ean fal se
class names in va code
instead of import statements.
jack.conpiler.errors Specifiesthemaximumnumber | i nt 10
of errors to be displayed by
JackBuild.
Table A-1: JACK Compiler Properties
JACK Runtime Environment Properties
Property Description Type Default
jack. args Enables the specifiecdie to | String nul |
beusedasif it waspassedrom
the command line to the
application.
j ack. portal . name Specifiegshe nameof theportal | string "%portal”
for the application.
jack. portal . host Specifies the host of the portal String "local
for the application. host"
j ack. portal . port Specifiegsheportnumberof the | i nt Next
portal for the application. available
port
number
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JACK Runtime Environment Properties

Property

Description

Type

Default

j ack. property.file

j ack. run. nt hreads

jack.run.tineslice

jack.run. repeatabl e

Specifies the name of a file th:
contains ACK property
settings.

Specifies the number cACK
threads to be madeailable to
the scheduleiNote that hang
more ACK threads than CPUSs
on a machine does not benefit
performance.

Specifies hav mary
millisecondsareto beallocated
to an agent on ALK thread
before the scheduler should
intervene.

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

AfSt ri ng

i nt

i nt

bool ean

nul |

100

fal se

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

JACK Debugging Properties

Property Description Type Default
j ack. debugger . port Specifies the TCP port on i nt Next
which Agent Debugger available
commands will be accepted. port
j ack. debugger . commands Specifies a colon-separated liststri ng nul |
of dictionary files that define
deluggingobjectsthatareto be
used with the application.
j ack. run. debug. agent s Specifies the prefix for the String nul |
filenames that agent log
messages will be redirected to
instead okt dout . The
filenames will be of the form
<pr ef i x>- <agent nane>. | og.
j ack. run. debug. opti ons Specifies a colon-separated listst ri ng nul |
of tracing modes that are to be
applied to the application.
j ack. run. debug. show. count Numbers each delg message.| bool ean fal se
debug. set Error Redirects standard error outputst ri ng nul |
to the specified file.
debug. set Qut put Redirectstandardutputto the | string nul |
specified file.
debug. set | nput Redirects standard input from| String nul |
the specified file.
Table A-3: Delugging Properties
Design Tracing Tool Properties
Property Description Type Default
j ack. traci ng. enabl ed Enables tracing of project bool ean fal se

design diagrams.

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

Agent Interaction Diagram Properties

Property Description Type Default
j ack. tracing.idisplay. nane Specifies the name of the String "IDTRACER"
interaction diagram.
jack.tracing.idisplay.type Specifies the type of the String nul |
interaction diagram. This is
either "idproxy", "id" or
"stdout".
jack.tracing.idisplay.control The location of a configuration String nul |
file specified in ACOB format.
j ack.tracing.idisplay.x, Controls the shape of the i nt -1
jack.tracing.idisplay.y, interaction diagram frame. i nt -1
jack.tracing.idisplay. hei ght, i nt 400
jack.tracing.idisplay.w dth i nt 400
jack.tracing.idisplay.font Specifies the font for allx¢in | String "Courier12"
the display
jack.tracing.idisplay.autoscroll Scrolls the display bool ean true
automatically to shwe the last
event.
jack.tracing.idisplay.tenporal Displays the temporal order off bool ean fal se
events, as seen by the displayer
jack.tracing.idisplay. showagents Includesthesendemandrecever | bool ean fal se
with the messagete
jack.tracing.idisplay.goals Displays goal tracevents. bool ean fal se
jack.tracing.idisplay.agentw dth Specifies the pid width for int 50
each agent column.
jack.tracing.idisplay. Specifies the ped height for i nt 20
nmessagehei ght trace @ents.
j ack. tracing.idispl ay. headhei ght Specifieghepixel heightfor the | i nt 20
source side indicator
jack.tracing.idisplay.details Traces all gents, not just the | bool ean
top level ones.
Table A-5: Interaction Diagram Properties
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Plan Tracing Tool Properties

Plan Tracing Tool Properties

The following properties can be used to alter theadktfbehaiour of the Plan facing Tool.
To usethesepropertiesthePlanTracingTool mustfirst beenabledn the JDEor by settingthe
j ack. pl an. traci ng. enabl ed property ta rue.

Property

Description

Type

Default

j ack.

j ack.

j ack.

j ack.

j ack.

j ack.

j ack.

pl an.

pl an.

pl an.

pl an.

pl an.

pl an.

pl an.

traci ng.

traci ng.

tracing

traci ng.

traci ng.

tracing

tracing

al waysr ai se

al waysrestore

.config

descri pti venode

enabl ed

.listallfacts

. runnode

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 windaw
when ay node in a graph it
shaws is traced.

Specifies the configuration file
to be used by the Plamaking
Tool.

Starts the Planrécing 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

f al se, only thenumberof facts
is displayed.

Puts the Planr&cing ool into
Run mode wheneer a ngv
agent is created.

t

bool ean

bool ean

String

bool ean

bool ean

bool ean

bool ean

fal se

true

nul |

fal se

fal se

fal se

fal se
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Plan Tracing Tool Properties

Property Description Type Default
j ack. pl an.tracing. tracet ext ual Traces textual reasoning bool ean true
methods as well as graphical
reasoning methods.
j ack. pl an. t raci ng. zoontonbo. show Shows the zoom combo box in | bool ean fal se
task windows of the Plan
Tracing Tool.
jack. pl an. traci ng. zoonsl i der. show | Showsthe zoom dlider in task bool ean true
windows of the Plan Tracing
Tool.
j ack. pl an. traci ng. zoonsl i der . Shows tick marks on the zoom | bool ean true
showt i ckmar ks dider.
Table A-6: Plan Tracing Tool Properties
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Plan Tracing Tool Properties
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