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CHAPTER 1: WELCOME TO GRASSHOPPER

1 Welcometo Grasshopper

Grasshopper is an agent development platform that enablesyou to exclusively
develop and deploy a wealth of distributed, agent-based applications written
in the Java programming language. This platform provides to you new oppor-
tunitiesfor the enhancement of el ectronic commerce applications, dynamicin-
formation retrieval, advanced telecommunication services and mobile
computing.

Because Grasshopper makes you possible to build software agents to move
between different systems, allowing location independent computation, your
applications benefits of the advantage of local high-speed communication and
local high-speed access.

In detail, Grasshopper enables you to:
» Create autonomous acting agents, which are able to migrate
» Transparently locate agents and send messages to them

* Manage and control agents during their execution by providing sophis-
ticated tools

* Provide a wealth set of example agents that can be used as a starting
point for exploitation of agent technology.

By providing add-ons for Grasshopper, creating agent-based applications and
services which are interoperable with other agents systems that are compliant
to the OMG Mobile Agent System Inter-operability Facility (MASIF:
www.omg.org/docs/orbos/97-10-05) or Foundation of Intelligent Physical
Agents (FIPA: www.fipa.org) are enabled, ensuring your investment into the
implementation for the future.

The remaining sections of this document provide a brief overview of MA con-
cepts and focus on the installation and usage of the Grasshopper development
system via its command line and graphical user interfaces. More information
on concepts can be found Basics and Concept. Issues related with agent
programming matters are provided in Br@grammer’s Guide.

Parts of Grasshopper Product

If you have down loaded Grasshopper from our Web-site, you will probably
have the self-extracting program, which will install Grasshopper software on
your system and the respective documentation.

13
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1.1 Oveview of Release 2.2

In this section you will find a brief description of each new or improved fea-
ture in Grasshopper release 2.2.

1.1.1 New Features

JDK 1.2 and 1.3 Support

Grasshopper supports the latest in Java technology. You can create, compile,
and deploy agent code that complies with the JDK (Java Development Kit)
1.2. or now aso known as Java 2.

You can also choose to use the latest version of the JDK 1.3. Note that if JDK
1.3 is used, there is no need to generate proxies for agents with the provided
Subgen tool.

Thereisin addition a Grasshopper runtime version for Windows CE. You will
have to download a separate installation program from the IKV website.

To use either one of the JDK versions, you have to download them from Sun
Microsystem’s Web site (http://java.sun.com).

The new benefits in short of Grasshopper 2.2 are:

14

The textual user interface of the Agent System and the Region Registry
has been advanced with new powerful functions, allowing you to oper-
ate Grasshopper without graphical supports.

The application programming interface of Grasshopper has been
reworked, making it more intuitive than ever. Also new interfaces have
been added, extending functions of agents.

The graphical user interface of the Agent System has been improved,
enabling a more effective life cycle control of agents.

The core engine of Grasshopper has been improved in respect to the
execution performance, reducing the reaction and communication time
drastically.

An improvement of the agent handling system, making it more scalable.

The support LDAP as a Domain-Server has been integrated into Grass-
hopper.
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1.2 Release Compatibility

This section gives an outline of issues related to compatibility of different re-
lease versions.

1.2.1 Graphical Interface Rearrangement

If the most recent release of Grasshopper you are accustomed to using is be-
forerelease 1.2, you will become aware of the entire new graphical user inter-
face (GUI) of release 2.2. You will soon experience that the new GUI is more
user-friendliness compared to the previous one and is more adjusted to the
characteristics of agent-based applications, thus, allowing you amoreintuitive
usage and control.

1.2.2 Code Compatibility

The new release 2.2 isanew designed and implemented devel opment system
that has internally nothing in common with the releases pririor to 1.2. These
significant changes were necessary in order to improve the performance and
stability of Grasshopper. In this connection, some redundant interfaces were
omitted. Incompatibility of code will exist, where functionality and interfaces
have changed between different releases, making them not runable in release
2.2. Also other incompatibilities are due to the shift from JDK 1.1to JDK 1.2.

So basically you agent applications developed with version 2.2 beta and 2.1
should be source and binary compatible. Applications developed with 2.0 and
older have to be changed at source code level.

However and in general, a recompilation of the code implemented with any
previous versions is recommended.

1.2.3 Updating Grasshopper

IKV provides from time to time patches and updates to Grasshopper. You can
down load them from Grasshopper’s Web site (www.grasshopper.de) via the
Internet by using a common browser, such as, Netscape or Internet Explorer.

If you don’t have access to the Internet or your access is restricted by firewalls,
you can mail or call our Support Department by using the below information.

IKV++ GmbH

15
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Grasshopper Support
Bernburger Strasse 24-25
10963 Berlin, Germany
Email: grasshopper2@ikv.de
Phone: +49 30 34807716

1.3 Used Conventions

This documentation contains a variety of special conventionsto help you find
information you need, fast. Formatting conventions are used in order to em-
phasize important keywords or text passages. A right dose of visual elements
are used to make substantial and helpful information obvious. The following
sections describe all of these used elements in the User’s Guide.

Formatting Convention

The User’s Guide uses typeface conventions to help you understand what you
are reading:

Convention Description

Proportional Font Used for standard text

Proportional Italic Font Used either to emphasise words or to
indicate the first appearance of new
terms.

Fi xed Font Used to identify source code, email
addresses and http addresses.

Fi xed Italic Font Indicates commands that the user has to
type.

<same font in brack- |Indicates parts of the command that the

et s> user has to substitute by concrete valt

ues, e.g., a file name.

Fi xed Bol d Font indicates on-screen messages or com-
ments within a source code listing.

Table 1: Notational Conventions

Visual Elements

A set of diverse visual elements give you useful information and draw your
attention to topics of specific interest. These elements are placed at the page

16
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margins:

Elements Descriptions

Unix This icon indicates information that is specific for Unix
‘_‘_a:'"‘__,.) operating systems.

Wl:g:'-'{f- This icon indicates information that is specific for Windows
== D | operating systems.

g-I: This icon indicates paragraphs that provide some back-
= | ground information about a specific topic. This informatipn
is not required for the understanding of the respective sec-
tion and may be skipped by the reader. However, it may| be
interesting for readers who want to know more about thé
concepts of the Grasshopper. This background information
is additionally highlighted by means of a shaded frame.

U

This icon indicates useful tips and tricks that facilitate the
usage of the product.

tance and that should be read in any case, even if you want

This icon indicates paragraphs that are of particular impor-
A to go through the document as fast as possible.

? This icon is used to indicate examples.

Table 2: Visual Elements

Chapter Roadmaps

Each chapter begins with a brief introduction and alist of topics you will find
covered in that chapter. So you will always know in advance what you are go-
ing to read about before you start.

Graphical User Interface Interactions

Many sections within the User’s Guide describe specific operations that a user
can perform via the graphical user interface (GUI), such as agent creation or
termination. In order to enable you to learn the required interaction steps
quickly and without reading thru the whole section, each section starts with a
single line, containing the menu and menu item(s) which are required to per-

17
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form the desired operation. These lines are emphasized by a surrounding
frame.

Example: To view or modify the preferences of an agency (cf. Chapter 5), the
user hasto select theitem Preferences of the agency’s File menu. After this ac-
tion, the Preferences window appears. These interactions are summarized by
means of the following line at the top of the corresponding section:

File -> Preference

There are a'so some conventions in using the mouse:

» Left button (single click): A single click on the left mouse button acti-
vates menu items or selects entries in tree browsers or tables. Note that
this is the "default" mouse action in the context of this manual. Thus,
the instruction "Select the agent entry" requests the user to move the
mouse pointer onto the mentioned entry and to perform a single click,
using the left mouse button.

» Left button (double click): A double click on the left mouse button
invokes specific actions on GUI elements. For example, a double click
on agent entries within the Agency Console invokes the Action()
method of an agent. Note that the result of a double click is explicitly
explained for every interaction.

* Right button (single click): A single click on the right mouse button
activates pop-up menus. For example, moving the mouse pointer onto
an agent entry within the Agency Console and pressing the right mouse
button activates a pop-up menu that enables the user to suspend,
resume, copy, clone or remove the agent.

1.4 How to Get in Contact

If you ever have to make suggestions, critics, or even compliments about
Grasshopper, please feel free to send an email to:
gr asshopper 2@ kv. de.

Our team will look at any incoming information from every angle.

You can find additional information from our web sites:
www. gr asshopper . de.

In order to retrieve the comments of other Grasshopper users and participate

18
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in discussions, please visit our Web site:
http://ww. grasshopper. de/ conmuni ty

and subscribe to the discussion groups you are interested in.

1.5 Grasshopper Documentations

Grasshopper comes along with a set of documentations guiding you to differ-
ent topics of the usages as well as providing concepts of agent technology in
general. You will find the following documentation parts:

» Basics andConcepts. This part comprises an introduction to mobile agent
technology and to the Grasshopper development platform.

» User’s Guide. This part describes the platform installation and its usage
via graphical and command line interfaces.

* Programmer’s Guide. This part explains how to realise mobile and sta-
tionary agents on top of the Grasshopper Development System.
Structure of the User’s Guide

The User’s Guide gives you direct answers about how to use Grasshopper. It
is organized to follow the following cycles:

CHAPTER 1, Welcome to Grasshopper, this part of the document, gives an
overview of this manual, its background and an outline.

CHAPTER 2, Installation, describes in detail how to install Grasshopper.

CHAPTER 3, Getting Started, describes an outline how to start and use an
agency and a region registry by introducing a brief example.

CHAPTER 4, Exploring Window System, explains all graphical components
of Grasshopper.

CHAPTER 5, Using an Agency, explains how to start an agency via the graph-
ical front-end and via command line. It also provides in detail the complete
management functionality that is provided via graphical user interfaces. Be-
sides, you can find a usage description of the example agents which are part
of the Grasshopper release.

CHAPTER 6, Using Region Registry, describes how to start a region registry
via the graphical front-end and via command line.

CHAPTER 7, Customizing Grasshopper, describes all possibility you have to
customize Grasshopper for your particular needs.

ANNEX A, Grasshopper Program Switches, identifies and explains all com-
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mand-line parameter you can apply to the Grasshopper start-up program.

ANNEX B, Grasshopper TUI Commands, an agency and aregion can be start-
ed with atextua interface. The available commands and their usage are de-
scribed within this annex.

ANNEX C, Profile Structure, this appendix illustrates the structure of the pro-
files used by Grasshopper, and it explains how you can modify them directly
with an editor.

ANNEX D, Troubleshooting, will list some known problems and explain how
you can omit them.

ANNEX B, Acronyms, alist of used arconyms are outlined in this part.
ANNEX C, Index, a list of keywords of the User’s Guide can be found here.

Screenshots

All screen shots in this document are taken from the Windows NT version of
Grasshopper. Compared to the Unix version, there may be minor differences
regarding the window decoration, depending on the used window manager.
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2 Grasshopper Installation

This section containsinformation for installing Grasshopper 2. It describesthe
steps you must take and information you must prepare prior to installing
Grasshopper.

This section will include:
» Description of the installation requirements of Grasshopper

* Instructions and guidelines to install Grasshopper on Windows9x, Win-
dows NT 4.0 SR3,Windows 2000, SUN Solaris 2.5/2.6 and Linux.

» Outlines the steps to remove Grasshopper
» Provides troubleshooting information for your installation

2.1 BeforeYou Sart thelnstallation

Prior to any installation attempt, you shall make sure that your system fulfils
the hardware requirements of Grasshopper. Additional, in order to run the
Grasshopper software installation program successfully, you must have the
privileges for installing software on your local machine. At last, it is also rec-
ommended to remove previous versions of Grasshopper before installing this
release.

2.1.1 Hardware Requirements

To use the Grasshopper’s software installation routine, you shall ensure that
the targeting system fulfils the hardware requirements mentioned in Table 3.

It ens Requi renent s

Operating System Grasshopper is conpletely devel -
oped in Java. Theoretically, it
runs on operating systemwhere a
Java Virtual Machine (JVM is

avai |l abl e. Grasshopper has been
tested on SUN Sol aris 2.5 and 2. 6,
W ndows NT 4.0 SR5, and W ndows 9x

Table 3: Grasshopper Hardware Requirements
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Itens Requi renment s

Menory W ndows 9x:32 mn., 64 recomended
W ndows NT: 48 m n., 80 recomended
W ndows 2k: 48 mi n., 128 recomended
Solaris: 64 mn.,96 recomended

D sk Space Max: 5 MB, Mn. 2 MB

Processor Since Grasshopper is conpletely
devel oped in Java, it runs theo-
retically on any system where a
Java Virtual Machine (JVM is
avai |l abl e. Grasshopper has been
tested on Sparc Processor and PC
conpati bl e conput er system(lIntel,
AND) .

O hers It is recoomended to run G asshop-
per on a systemw th a graphi cal
di splay (256 or colors) and any
poi nting device with at |east
two buttons or conparable (Apple
MAC) in order to use the graphi cal
user interface.

Table 3: Grasshopper Hardware Requirements

2.1.2 Software Requirements

Grasshopper itself is a self-contained software package. Even though, it re-
quires software packages from third party vendors. Some of them are manda-
tory while others are just optional, depending on the desired functionality you
need.

However, the CLASSPATH environment parameter must contain entries to
these installed packagesin order to enable Grasshopper to use them. For more
information about the installation procedure of these software packages,
please refer to their respective manuals.

Java Runtime Environment (JRE)

Grasshopper isfully implemented in Java. It therefore requirestheinstallation
of a Java runtime environment. Grasshopper has been tested with JRE 1.2
from Sun Microsystem Inc. (www.javasoft.com). If you want to use Grasshop-
per in the most convenient way, you shall install version 1.3. For more details
please refer to the Programmer’s Guide.

Others JREs may also be used, but you have to make sure that they are fully
compliant to SUN'’s Java Specifications.
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Note, in order to install Grasshopper you need a fully installation of a JRE.
Why? Thisis just because the Grasshopper Installation program itself is enti- A
rely written in Java

Corba Runtime Environment

In contrast to the previous version, you are not confronted with the installation

of aparticular CORBA 2.0 runtime environment. These steps has become ob-

solete since the JRE 1.2 or higher is shipped with afree CORBA Orb, which

is used as the default Orb. Nevertheless, if you require to use an Orb from an-

other vendor, such as from IONA Technologies PLC, the respectively soft-

ware package has to be installed. In order to enable Grasshopper to use this

ORB, you have to make sure that Java always find this software package first
instead of the one from SUN’s JRE. One way to do this is to modify the
CLASSPATH environment parameter in such a way that the entry pointing to
the software package is prior to the one for SUN’s JRE.

Web 3.1 and VisiBroker 4.0. IKV++ makes no warranty that other Orbs can
used successfully. Nevertheless, in the Programmer’s Guide some step
described how you can modify Grasshopper in order to use another Orb.

Please note, Grasshopper has only be tested successfully with IONA's Orbié-

Also, for example, some Orb vendors have foreseen the usage of JRE 1.2 and
have taken this into consideration for their products. In this case, please refer
to their provided documentation.

Security Runtime Environment

Grasshopper also provides an excellent security support for applications, such
as, required for banking or e-commerce sector. Along several authentication
features, different granularity levels of access control are provided. In order to

activate some of the security mechanism (i.e. SSL or additional security algo-

rithm), you have to install the third party’s security packages. Grasshopper

currently supports 2 SSL packages

IAIK, which are provided by the IAIK-Java Group, that is part of the institute
for applied information processing and communications (IAIK) of the techni-
cal university of Graz. More information on the IAIK product line and how to
download and buy the software can be found on their Web-site: http://jcew-
ww.iaik.tu-graz.ac.at.

JSSE, which is Sun’s Java Secure Socket Extension. More information can be
found on their Web-site http://java.sun.com/products/jsse/.

Tests has been conducted successfully with the IAIK 3.0 Release and JSSE
1.0.2.
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Once you have purchased/downloaded the software and have installed the se-
curity packages, i.e., the CLASSPATH environment parameter is enhanced
with entries pointing to the respective Java classes or archives, Grasshopper
will detect the availability of these classes and will enable the security features
of the platform.

For information about additional installation steps, please refer to the respec-
tive manuals or contact directly the support line of the university of Graz or
Sun. Information of contacts points can be found on their Web-site.

Viewing Editors

Thereisaso aset of documentation where you can learn the different aspects
of using Grasshopper software and/or programming your agents. These decla-
mations are either included in the software package or can be explicitly down-
loaded from our Web-site.

For viewing the application programming interfaces you need an HTML-ena-
bled viewer, such as the Netscape Browser (www.netscape.com) or Mircosoft
Internet Browser (www.microsoft.com). These can be downloaded from the
respective sites without any extra cost.

2.2 Installation of Grasshopper

Grasshopper comes asa self extracting program, which will guide you thru the
installation process. This program, the so-called setup wizard, is written in
Java and thus, a JRE must be installed previoudly.

Windows To start the installation on Windows9x/NT/W2K, you have to use Grasshop-
"% > per.exe This program can be downloaded from our Web-site www.grasshop-
per.de.

Unix To install Grasshopper on Unix system, the Grasshopper.sh shell script hasto
& > Dbeexecuted. The script will launch the wizard and will assist you in the instal -
lation process. The script can be down loaded from our Web-site www.grass-

hopper.de.

The installation process can be generally divided into three phases:

» The first phase, the information stage, provides some additional infor-
mation, such as license agreement and latest information about the
product, which are not included in the handbooks (see Section 2.2.1).

» At the second phase, the requesting information stage, the wizard is
asking you about some information related to the installation process
(see Section 2.2.2).
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» At the final, the wizard is doing the actual installation for you on your
system (see Section 2.2.3).

But before this and once you have executed the wizard, either with Grasshop-
per.exe on Window-based system or Grasshopper.sh on Solaris system, you
will be asked whether you want to start the installation process.

On the Windows-based system, the following graphical component shall be
visible to you on your system'’s screen (see Figure 1).

Grasshopper-2 Self-extracting Setup =i

This will install Grasshopper 2,2.0, Do you wish ko conkinue?

Figure 1: Start-up Window

On a Unix system with no graphical interface a text based installation is pogmix
sible. Asking you whether you like to install Grasshopper or not is being doné= >
within the shell from where you have started the wizard.

Once you have given a positive conformation, the wizard will analyse your
system whether it fulfils the installation prerequisite as described in the previ-
ous section.

a Windows-based and a Solaris-based system, since the wizard is writte
Java and the graphical components are based on Swing. A slight disto
may result in the different font types and font handling routines of both sys-
tems.

Please note that from this point on, there are no graphical differences betwein

For the following presentation, all the graphical components are taken from a
Windows NT system.

2.2.1 Information Phase

Once you have applied the ,Yes“-button, an introduction window is shown,
while the wizard is checking your system.
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Thisisthe shell from where you
have launched the start-up program.

GRASSHOPPER ¥
THE AGENT PLATFORM

Figure 2: Introduction Window

Thereafter, i.e., your system has been successfully tested, the wizard will wel-
come you by showing the splash screen as pictured in Figure 3. No particular
purposes is behind the window accept for your information.

You shall read the provided information to legal aspects related to reproduc-
tion and distribution of Grasshopper software to a third party carefully. Just
keep thisin mind and you can continue with the installation without any con-
Sideration.

Viskome in he Sz program. The Eogrem wEl
Il | el SRR OF VO £ DiraLlEd

By wwmnply s et o sl A s 5 Ve ps g
before nunein g iz Belup gregeam Cliek © snea o guid Selop
el [P Gl iy PrediEim prs Hsd i g R had K

(R EITTRo 1) ER=T TN TET E]

WAALFCHIRG: T i Do AT 5 [0 e 7y ) Do T1 Eiy i
résmabonal e piies

LA umniTes] rsaImagrinn of SINTELNOn 1 TS pIme] I, 00 Ny
i prrlios al i mes ieesEin aere ol snd criminsl pa e ard
vl [nde [ el 0] L0 T V0 PR GBI Dol 4 DA i Pl T |

Ll e

Figure 3: Welcome Window
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Besides the information on unauthorized distribution and reproduction, some
licensing information are presented in the subsequence window (see Figure 4)

x

g Flease read the following License Agreernent. Press PAGE DIOWH kew to see the
= rest of the agreernent.

SJoftware License Agreement -

Pleaze read the following terms carefully before dowmloading
0r using Grasshopper 2 (hereinafter called "3oftware™). The
Joftware iz an agent dewvelopment platform that enables you to
excluzively develop and deploy a wealth of distributed,
agent-hased applications writteh in the Jawva programming
lanmiage. ¥ou understand that there are inherent dangers in
the use of any software awvailable for downloading from the
internet, and IKV cautions you to make sure that you
conpletely understand the potential risks before dowmloading

Do yon accept all the terens of the preceding License &greetnent? If you chooge Mo, Setup
will cloge. To install the software, o st accept this agreerient.

Back Yes No

Figure 4: License Information Window

The newest information related to Grasshopper can be found on the next win-
dow. It contains last-minute product information, updates to the Grasshopper
documentation and/or troubleshooting tips. Any information mention in this
window will supersede any written information provided along with Grass-
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hopper. The Figure 5 shows this window.

x

Fleaze read the following instruetions carefilly.

Grazshopper 2.2.0 Information

Thiz file contains last-minute product
information, updates to the Grasshopper
documentation, and troubleshooting tips. Please
refer to the user guide for installation
instructionzs. For further troubleshooting and
performance information, see the user guide or
online Help.

Hecurity

1]

Back Next Cancel

Figure 5: Latest Information about Grasshopper Product

2.2.2 Requesting Information

The wizard needs some information from you in order to install Grasshopper
onto your system. First, you have to tell where the wizard shall put the Gras-

shopper software packages. This is requested via the following window (see
Figure 6).
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Choose Destination Location il

Setup will install the software in the following folder.

To mnstall to this folder, chck Mext. To install to a different folder, click
Browrse and select another folder.

Yo can choose not to install the software by clicking Cancel] to et
Setup.

rTarget

CAProgram Filesuzrasshopper ﬁv

Back Mext Cancel

Figure 6: Asking Location Information Window

The wizard will suggest a default location, which is determined by using the
following hard-coded schema:

On a Windows-based system, the wizard will always prompt: C:\Program Fi-  windows

les\Grasshopper. & D
The default location for storing Grasshopper’s software packages on a Uniix
system is /usr/local/Grasshopper. & >

You should make sure that you have the privilege to install software within th
suggested locations.

In case you wish to provide another location, use the ,Browse“-button. O
pressed, the following window will show up on the screen (see Figure 7).

Due to limited capabilities of the Swing packages, you are not directly able to
type in the folder name within the text-field. You have to explicitly choose the
folder with the mouse pointer and press your right mouse-button.
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For example, in order to create a new folder, let’s say ,gh*, you have to do the
following steps:

» First, press on the ,,Create New Folder“-Icon. This will create a new folder
at the current directory location. This folder is automatically named as
.New Folder*”.

* Next, you have to select this newly created folder by moving your mouse
pointer to it and by pressing the selection button of the mouse. Once
selected, the folder shall be emphasized. Also, the name of the selected
folder shall appear within the ,Select Folder name*-Field.

» Thereafter, double-click on the selected folder. This will activate the mod-
ification mode, which allows you to over-write the existing folder name.
Now, please type in ,gh“.

* The last step for selecting the new folder name is just by selecting the
folder ,,gh*.

BrOW%—up the d| reC'[OI‘y tree Jump to your home dl rectory

Select the device
00 E Oiae x
Lookin: |SFR & -] [ ] [
b 4
1 Date
CJ ECommerce .
Available folders under
3 Intelligentagent the selected devices Create a folder
3 mobileagent
3 TiMa Cancel the selection
_ Openanexiging  Of afolder
Select folder name Select thefiletype  folder name
AW \
File name: | \ | op
Files of tyne: | Al Files (%) ~| ‘ Cancel |

Figure 7: Browse Location Window

Once you have selected the folder to be used by the wizard, the dialog will re-
turn to the previous screen, where you can finishing up the folder selection ac-
tivity.

After pressing the ,Next“-button, you have to specify the type of the software
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installation. Three types are provided as shown in Figure 8.

Setup Type ) X

Click the type of Setup on prefer, then click Mext.

Typical
Compact
Custom

-Description

Thiz will install the necessany components on your systemn including
documentation and examples.

Back Mext Cancel

Figure 8: Installation Type Selection Window

» The first one, the compact type, will install the bare minimum file to run
Grasshopper. This type will reduce the required space on your device.
The examples and documentation will not be installed.

» The second one, the custom type, allows you to select the software com-

ponents to be installed. This is recommended for an advanced user,
only.

» The last one, the typical type, will install the same as the first one,
including documentation and examples.

Only if you decide to use the custom type of installation mode, a component
selection window (see Figure 9) will be shown to you, enabling you to select
only those components to be stored on your system. Otherwise, you will pro-
ceed directly to the installation stage which will describe at the Section 2.2.3.
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x
Select the components won want to install, clear the components you dao
not want to install.

vl Program 1541820
[v] \Docurmentation 2669327
vl Exarnples 366174
-Drescription

Back Next Cancel

Figure 9: Component Selection Window

2.2.3 Installation Phase

After you have selected the installation type, the wizard will provide a sum-
mary window (see Figure 10) containing all the installation related informati-
on you have passed in. After checking the correctness, you give the wizard the
sign to start the actual installation of Grasshopper on your system by pressing
the ,Next“-button.

If you have detected some misspelled or incorrect information, you can navi-
gate back to the respective window for modifying your inputs by using the
~Back“-buttons.
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Setup has encugh indormation to start copying the prograrn files, If wou
want to review or change any settings, click back, If ywou are satisfied

with the settings, click Mext to begin copring files.

x|

[destination]

[type]
Cisfom

[cotnponents]
FProgram
Documentation
Eramplas

| Program Files|Grasshopper

o

1]

Back

Mext

Cancel

Figure 10: Summary Window

The wizard will provide you a report whether the installation process were
successfully carried out or not. This is done by showing the respective ac-
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knowledgement window as shown in Figure 11.

Setup has finished installing the software on your comgnter.

Click Findsh to coraplete Setup.

Back | Finish Cancel

Figure 11: Acknowledgement Window

However, in case the wizard detects some error during the install ation process,
some respective windows will also be shown, providing instruction for solv-
ing the identified problems.

For example, if you have installed a previous version of Grasshopper and have
not un-installed it, the wizard will detect this during the installation process
and will display the following windows to you (see Figure 12).
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Setup has enough infarmation to start copying the program files,
Ifyou want to review ar change any settings, click back. Ifyou are

satisfied with the settings, click MNext to begin copying files.

| [destination]

[

Confirm Delete E

@ Setup notified an old Grasshopper preferences folder. Remove (recommended)?

| Yes | ‘ No ‘

| Back H Next || Cancel ‘

Figure 12: Wizard has detected an earlier version of Grasshopper

2.3 Directory Structure

After installing Grasshopper, the following directory structure shall have been
created by the wizard:

On aWindows-based system, the directory structure shall 1ook like the one as
depicted in Figure 13.

&0 api
= examples
o L] clazzes

Figure 13: Directory Structure on Window-based System

On aUnix system, the directory structure shall ook like the same depicted in
Figure 13.
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Root Directory

Remember the name of the root directory? Right, it is exactly the name you
have provided during the installation process as described in the previous sec-
tions (c.f. Section 2.2.2).

Besides the portrayed folders, which will be further introduced about their
contents later in this section, you will find the licence agreement of Grasshop-
per in theroot directory. You shall read this carefully and always keep the con-
tent in your mind, whenever you use Grasshopper software or distribute it to
athird party.

Bin Directory

The Bin-Directory contains some executables of Grasshopper. These execut-
ables are either a shell script, e.g for Solaris system, or a batch file, for Win-
dows-based system. The purpose of these executablesisdescribed in Table 4.

You shall include the search path of your system with the Bin-directory. This
makes it more convenient to starting up Grasshopper.

Programs Purpose

Cat al og. bat The Catal og.* script |aunches the
agent catal og application in stan-
Cat al og. sh dal one node. Pl ease see the online
docunentation for further details.
Expl or er . bat The Expl orer.* script | aunches the
G asshopper expl orer in standal one
Expl orer. sh nmode. You can use this script to

attach the Explorer to an al ready
runni ng agent system

Grasshopper . bat The G asshopper.* executabl e rep-
resents the start-up program The
Grasshopper. sh extension of the file tells you

for which systemit can be used.
So, e.g., the *.sh-extension is
for Solaris while the *.bat-exten
sion for Wndows-based system

Pol i cyEdi t or. bat The Pol i cyEditor.* script | aunches
- - t he enhanced pl ace-based policy
Pol i cyEdi tor. sh editor comng with G asshopper.

Pl ease see the online docunenta-
tion for further details.

Table 4: Programs in the Bin-Directory
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Programs Purpose

SecurityCheck. bat | The SecurityCheck.* script is a
- sinple tool to list all security
SecurityCheck.sh | providers and al gorithms, cur-
rently supported by your Java
envi ronment .

St ubGen. sh Anal og to Grasshopper.*, there are
al so two prograns for generating
StubGen.bat stubs suitable for the grasshop-

per’s agent system for Solaris and
Windows-based systems.

More Information on the usage of
the Stub can be found either in
Annex C or in the Programmer’s
Guide.

SystemCheck.bat The SystemCheck.* script is a sim-
ple tool to list all major infor-

SystemCheck.sh mation aboutyour Java environment
like OS or JVM type, version and
more.

Tools.bat The Tools.* script starts a wizard
which provides you with a set of

Tools.sh convenient tools. They are unsup-

ported und currently not documen-
ted but could be used as they are.

Table 4: Programsin the Bin-Directory

Doc Directory

Beneath the Doc-directory, you will find the application programming inter-
face, or shorthand to API. In order to view this specification, an HTML-ena
bled viewer must beinstalled. All API-specifications can befound in the API-
directory.

If no such aviewer isinstalled, please consult you local system administrator
for installing such or acknowledging it from the respective Web-site (see Sec-
tion 2.1 for site information).

Examples Directory

Besides the manifold provided documentation, there is also a comprehensive

set of examples that make your tasks of learning agent programming much
easier.

Most of the examples are used in the Programmer’s Guide, thus you will find

more information on them at the respective passage. You can use the provided
sources to learn the programming pattern of Grasshopper agents.
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Make sure that the path to the examplesisincluded in your CLASSPATH en-
vironment, in order to test some of them.

~ Lib Directory

The Lib-directory containsthe classfiles, which are put into a JAR-file, of the
Grasshopper system. The following Table 5 describes the purpose of each
JAR-files.

JAR-File Pur pose

gh.j ar This file contains the core cl ass
files of the Grasshopper system
It is necessary that you append
this jar-file to your CLASSPATH.
In contrast, the other nentioned
jar-files are optional

jndi.jar If you want to use the Java Nam ng
Directory Interface (JNDI), you
have to include this, |dap.jar and
providerutil.jar to your CLASS-
PATH.

This JAR-file represents the cli-
ent part of accessing the direc-
tory service.

Al so, note that JNDI is not
required if you are using JAVA
Version 1. 3.

| dap.j ar This file inplies the classes for
usi ng a LDAP-server at your

prem ses. Pl ease contact your

| ocal administrator for nore
detail on this issue.

If you are using JAVA Version 1. 3.
this file does not have to be part
of the CLASSPATH.

Al so, the jndi.jar and provideru-
til.jar have also be included in
t he CLASSPATH.

Table 5: Grasshopper System Libraries.

In order to use, these JAR-files must be included in your CLASSPATH envi-
A ronment parameter. Remember, since these are JAR-files, the name of each
file must be explicitly appended to the CLASSPATH.
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2.4 Testing the availability

Once you have installed Grasshopper and have set the required configuration,
such as extending the CLASSPATH with the Jar-files and including the Bin-
directory to your search path, you can made a short test to see whether you are
able to start-up Grasshopper.

First, start acommand shell and type in at the command-line: Grasshopper. If
you have followed theinstallation step by step you will see awelcome window
display on your screen.

In case, some errors occurred please check the whether you have strictly fol-
lowed the installation instructions, and/or that your system fulfilled the hard-
ware as well as the software requirements as stated in Section 2.1.

25 FromHere...

The sections of this chapter has explained and described the steps to install
Grasshopper on your system.

From here, you can directly go to the next chapter, which will guide you thru
the different applications of Grasshopper and explain the usage of them.

If you are an advanced user, you can go directly to the chapters dealing either
with the usage of an Agency, Agent or Region.
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3 First Time Invoking Grasshopper

Right after the successful installation you are able to launch Grasshopper im-
mediately. This section will describe all required procedures for starting up
Grasshopper. Please follow the presentation thoroughly. Thiswill grant a suc-
cessful settings of your Grasshopper version.

There are several waysto start-up Grasshopper applications, either an Assist-
ant, Agency or a Region Registry. These applications can be started by means
of command-lineinstructions. You can also use the graphical user interface of
the Assistant for launching an Agency or Region.

The first section will introduce the usage of the Assistant, while the second
one will describe the activation of Grasshopper’s applications via command-
line options.

3.1 Launching Assistant

Grasshopper provides an Assistant for guiding you through the starting proce-
dures of Grasshopper. This Assistant can be launched by the program called
,Grasshopper.*, which is included in the Grasshopper product. You can find
this program in the sub-folder bin of the directory where Grasshopper was in-
stalled, the home directory of Grasshopper. Please refer to Chapter 2.2.2, whe-
re you can find information about the installation directory.

Many options can be passed to the ,Grasshopper” program. A detail descrip-
tion of them can be found in Annex A.

To activate this program on a Microsoft Window system (NT or Win9x), thetndows
are many alternatives. One possible way is for example: & D

by starting an MSDOS-shell and type in on a command-line
%GHHOME%\bin\Grasshopper”. %GHHOME% is virtual and is just a
place holder, pointing at the installation directory of Grasshopper. You
have to set this holder to the actual installation path. This holder becomes
obsolete if the ,PATH" environment includes the path of the Grasshopper
bin directory.

On a Solaris System just run the script ,Grasshopper”. The mentioned ClaS$nix
path setting and Path also holds in a Solaris system. & D
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3.1.1 Initialization of User Environment

Grasshopper can be run in amulti-user environment. Each user can individua
customize the Grasshopper platform. This custom information is stored in a
configuration files, named simply as ,Profile”.

With such a ,Profile”, you can provide your settings and preferences related
to an Agency, a Region Registry or an Assistant. This information will then be
taken by the Assistant and be used for the start-up process of Grasshopper’s
applications.

Profile Window

The ,Profile” window, as shown in Figure 14, will appear after you have pres-
sed the ,Next“-button at the ,Welcome*“ window. This window displays the
default path used by the Assistant to locate the profiles related to the user that
has launched the Assistant. For example, Figure 14 shows a path in a Micro-
soft Window NT system. On a solaris system, an equivalent path will be
shown.

Choose Profile Path N x|

Grasshopper stores information about your settings,
preferences and agent system related data on the local
filesystem.

[f ou are sharing this copy of Grasshopper with other users
or if you have installed Grasshopper on a local network, you
can use profiles to keep start-up information separate. To do
thiz, you should create a single profile for each purpose.

To use the following profile path, click Mext.

|C:1Dncument5 and Seftings\wsen.grasshopper

[v| Initialize path structure

Back Next Cancel

Figure 14: Profile Path Window
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Setting up the Profile Path

In default, the Assistant assumes that each user hasauser homedirectory. This

home directory is then used by the Assistant to store the user’s profile. De-
pending on the system you are using, the path specification may look differ-
ently.

On Microsoft Windows NT, the path specification usually starts with a digkndows
drive letter, followed by the installation path of Windows NT and the subdi-== >
rectory Profiles. However, each element of the path my vary from system to
system.

On Solaris system, the path does not contain a disk drive letter. Usually, thix
user’ home is the directory after the login process. & D

In both cases, if you have more questions related to your home directory, plea-
se consult your local system administrator.

The display path shown within the ,Profile” window is just a suggestion and
can be overridden. If you want to store your ,Profiles” on one another locati-
on, you have to type in the new path, just replacing the displayed one.

More information related to Profile, such as, the structure or how to modify
them via an editor can be found in the Configuration Section within the User’s
Guide (see Annex D).

After you have specify the location where your Profiles shall be stored, the As-
sistant is nearly ready to prepare your personalized Grasshopper environment
onto your system. This installation can be activated by pressing the ,Next"
window. If you like to return back to the previous window just push the ,Pre-
vious* button.

If you want to create a new path for your personal profiles, the checkbox righ
beneath the text field, where you have entered your new path specificatm
must be selected. Otherwise you will receive a error dialog window telling y.

that the profile path is corrupted.

Once the ,Next" is applied, the ,Task* window (see Figure 15) will appear on
the screen. No particular functionality is provided by this window, it gives you
a visual description of what the Assistant is going to prepare as well as the pro-
gress of the profile installation process itself.
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]|

Please wait while each of the following task is executed:

Create directory structure

Copy default files

[
v

v Create default startup profiles
v Create default security files

[

Clean up

Back Next Cancel

Figure 15: Task Progress Window

By applying the ,Next“-button, you are ready to start your first Grasshopper
application.

3.1.2 Selecting an Application to Be Launched

After you have setup your profile, you have to tell the Assistant whether you
want to start an Agency or a Region Registry. The Assistant will support you
in this respect by providing a ,,Choice” window (see Figure 16) from where
you can select either one of them to be launched.
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Choose System Type ﬂ

Grasshopper consists of two types of subsysterns: a global
Registration Service within a dormain (called
Reg}onﬁegisrmﬁon or Region) and an Agent Execution
Environment (called AgentSpster or Agency).

Please choose the type of Grasshopper systern you want to
statt.
(e Agency

) Region

Back Next Cancel

Figure 16: Grasshopper Application Choice Window

3.1.3 Sedlecting Profileto Be Used

Common to both Grasshopper applications, you have to specify the profile to

be used by the Assistant for activating your selected application. The follow-

ing ,Selection* window (see Figure 17) will be displayed on the screen once
you have pressed ,Next".

As Shown in the Figure 17, you have three alternatives to select from. The first
one, always selected as a default, is to use a default profile. The second enables
you to load an existence one while the third alternative allows you create a
new profile.

set previously a profile path (see Section 3.1.1) in the ,Profile“ window. Thi
specified path is then used by the Assistant to find existence and to store
new profiles.

If you are asking where the Assistant finds your profile, remember you havi
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A more precise information related to profile setting possibilities can be found
in Chapter 6.1.

select Profile N %]

You can create new or change existing launch profiles. Press
Drelete to remove the selected profile
(@ Use the default profile

i_! Use or change an existing profile

defaul

(" Create a new profile

Back Start: Cancel

Figure 17: Profile Selection Window

Selecting to Create a New Profile

For example, if you select thelast aternative, you can create anew profile. For
this purpose, aprofile configuration window asshownin Figure 18 isprovided
toyou. Sinceyou want to create anew profile, no particular settings are preset.

More details on how to set up a profile will be presented in Annex D, where
the configuration possibilities of Grasshopper are described.

After you have setting-up a new profile, the Assistant will start your selected
application.
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For example, Figure 21 shows the graphical user interface of an Agency.

x|
|8 VIR
? g Systam Trace Infonmation  False
& % Security
& sign Storage 2| [ Mame =Mot Sets

E client Storage

2| [&ceezs Contral  False
Ed server Storage ||

© [ Startup Trace Efrars True
1 Places || 5aourity False
[ Agents Z
1 Protocals || Textuat LI True
[ Servers Z

TrageWarmings  True

Region =pjot Bet=-

-Lﬂhjects —| Properties

Back Start Cancel

Figure 18: Profile Configuration Window

Selecting to Change an Existing Profile

Sincethisisthefirst timeyou have launched the Assistant, you will likely only
find a default profile to select from. You have to create new profiles via the
.New profile” selection box in order to see other profiles than the default one.

If you select this option, the existing profiles will become selectable.

In order to select, you have to click the displayed name of a profile, which will
then be set off. By concluding the selection, your have to press the ,Next“-but-
ton.

Thereafter, a profile configuration window (see Figure 18), which contained
the information of the selected profile, is shown to you.

Note, once a profile is set off, it can also be renoved
by pressing the ,Delete” button on your keyboard.

Once you have modified your profile, the Assistant will launch your selected 4
application.
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Selecting Default Profile

A default profile setting is shipped with Grasshopper and has been stored dur-
ing the installation process (see previous Chapter 2: Installation) onto your sy-
stem.

If you choose the default profile, the Assistant will launch an application that
will have a graphical user interface as well as atext-based command-line in-
terface, the so-called , Tui“.

3.1.4 Launchingan Application

Once you have specified which profile to be used, the Assistant is going to ac-
tivate either an Agency or a Region Registry depending on your selection (see
Section 3.1.3).

Launching a Region Registry

If you have selected the Region Registry to be activated by the Assistant, the
following window (see Figure 19) shall be seen on the screen. Since no Agen-
cy has been started so far, i.e., no Agency has been registered with the Region,
the graphical user interface does not display any entries.
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E E xplorer [GHR egiztry] Hi=] E3
File Edit View Object Tools Help

X @& O

For Help, press F1

Figure 19: Region Registry Window

Also, a corresponding textual command-line interface is started. Please refer
to Annex B for more information.

The message displayed is telling you that you have started a Region without
any security support. More details on security can be found in Chapter 5.
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Y& D:AWINNT \system32\java. exe
Grasshopper Agent System U2.8 (C) 197892 hy ITKU++

1@:55:31:375 e RegionRegistration: Failed to create security context,. IAIK not f
ound?

Region Text Console (C)> 1999 hy IKU++

Type 'help [commandl' for more information

>

Figure 20: Region Textual Interface

L aunching an Agent System

For example, if you have selected to launch an Agent System and to use the
default profile, the following Agent System window (see Figure 21) will ap-
pear to you onto a Microsoft Window NT system. Depending on the profile
and the system you used, the window may look differently.

A usage description of the Agent System window is presented in Chapter 5.
Since no Agents or Places has been created so far, no particular entriesis dis-
played within the graphical user interface.
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Explorer [sulaco] =10 x|

File Edit View Object Tools Help
a b X & Bm e @& O
§ ‘3 InfarmationDesk [e=

& AsyneClienthgent @ @

® 3'Weh Access Place Locatinm
ﬁ Mobile Web Server

Identfiey
Type
State
Home

Codehass

Far Help, pressFl

Figure 21: Agent System Window

The command-shell, from where you have typed in the command: ,,Grasshop-
per®, will -for an MS Windows system- look like as shown in Figure 22.

The usage of the textual command-line interface of an Agency it presented
within Annex B. Please read this chapter for more details.

LWINNT System32 cmd.exe - Grasshopp

D:~devsghsbin>Grasshopper
Grasshopper Agent Suystem U2.1 <C» 1998-688 hy THU++

Agency Text Console <C> 1997 hy ITHU++

Type ‘*help [command]l’ for more information

¥

Figure 22: Agent System'’s Textual Interface Window
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3.2 Launching an Application via Command-
line

Besidesthe possibility of activating an Agency or Region Registry viathe As-

sistant, Grasshopper also provide command-line options, which can be passed

to the start-up program ,Grasshopper” that enables you to directly start an
Agency or a Region Registry.

L aunching the Assistant

How to launch an Assistant is already described in the previous Section.
Please see Chapter 3.1, this will help you to find out information related to the
Assistant.

L aunching the Agency

If you want to launch an Agency directly, you have to pass the ,a“ option to
the ,Grasshopper” program.

For example, the following command-line will start-up an Agency with a
graphical user interface as well as the textual command-line interface. With -
n“ option you can give the Agency a particular name.

Grasshopper a -n MyAgency -gui -tui

You can find the other applicable options to ,Grasshopper” either in Chapter
5, describing how to use an Agency or in the Annex A, where a comprehensive
summary of all options are presented.

If you want that the agency is automatically registered to the Region Registry
then the following command you have to use:

Grasshopper a -n -r socket://<ip>:7020/ GHregi stry.
L aunching the Region Registry

In order to activate a Region Registry, you have to pass the ,r* option to the
~.Grasshopper” program.

If you apply the following command as shown below within a command-line
shell, a Region will be started that has a graphical as well as a textual com-
mand-line interface. The same as with an Agency, the option ,-n“ is used to
specify the name to be used to identify this application, in this case the name
of the Region Registry.

Grasshopper r -n MyRegion -gui -tui

More information related options for starting a Region Registry via command-
line can be found either in Chapter 6 or within the Annex A.
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3.3 FromHere...

Now that you have learned the basics and the different way of starting-up a
Grasshopper application, i.e., the Assistant, Agency or Region Registry.
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4 Grasshopper Window System

In this chapter, you learn how to work with the Grasshopper graphical user in-
terfaces. In order to get most out of Grasshopper, it isrecommend that you are
familiar with all the screen elements you’ll be working with. This chapter
helps you into taking your first steps toward using Grasshopper.

The following topics will be discussed within this chapter:

» How can you start and exit an Agent System or Region: This will take a
look at starting an Agent System as well as a Region, using the com-
mand line and existing them with the command line or menu com-
mands.

» Getting acquainted: You will learn to navigate through the graphical
components of Grasshopper and get to use to their features.

» Using different View: Another purpose of this chapter is to provide you
enough information so that you are able to display different views of
Grasshopper and move around in the graphical components to fulfil
your tasks.

4.1 Sarting and Exiting Grasshopper

When you install Grasshopper, the setup program places will not place any
icons on the screen nor put an entry into the Start menu (Windows). It only
stores the Grasshopper program files either into the default directory or into
the one you have specified during the installation process. More details on the
installation topic can be seen in Chapter 2.2.

To start a Grasshopper application, you have these possibilities already de-
scribed in the previous Chapter 3:

» Using the Assistant.
» Using the command-line.

The most convenient and fastest way to start an application is to use the com-
mand-line just by directly invoking the one you want.

4.1.1 Sarting a Region Registry

In order to activate a Region Registry, you have to pass the ,r* option to the
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~.Grasshopper” program.
Grasshopper r -n MyRegion -gui -tui

If you apply the following command as shown below within a command-line
shell, a Region will be started that has a graphical as well as a textual com-
mand-line interface. The same as with an Agency, the option ,-n“ is used to
specify the name to be used to identify this application, in this case the name
of the Region Registry.

4.1.2 Sarting an Agent System

Grasshopper a -r socket://<IP>:7020/ GHRegi stry.

The argumena tells the Grasshopper to launch an Agent System that connects
to the Region Registry with the addreskP>: 7020/ GHRegi stry.

You can find the other applicable optiongGmasshopper either in Chapter 5,
describing how to use an Agent System or in the Annex A, where a compre-
hensive summary of all options are presented.

There is one thing you have to keep in mind. An Agent System can only be
registered to a Region Registry if it is up and running. Hence, you have to start
the Region Registry first, otherwise your Agent System will throw an Excep-
tion, telling you that no Region Registry can be contacted.

4.1.3 Exiting an Agent System

Depending on the arguments you passed in to the Grasshopper start-up rou-
tine, i.e., the optionrtui or -gui, there will be a command-line console and/or
a graphical user interface, where you can enter your inputs.

Within the command-line console, you just have to typsiinto end the ses-

sion. The exit command will clean up the system, i.e., removing and graphical
user interfaces, terminating running Agents, and cleaning up all used resource
of the Agent system.

Another way of ending the usage of Grasshopper is provided by the graphical
user interface. The menu bar provides the exit function. To access the exit you
have to go toFile->exit (see Figure 23).

Only for the graphical element, both the Windows and Solaris system provide
a window system which enables you to terminate applications in general.
Please refer to the corresponding descriptions. This feature can also be used.
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Preferences ...
Close AR
Exit AlEFShiEFS

Figure 23: Exit via Graphical User Interface

Once applied, a dialog box (see Figure 24) will be displayed which will ask
you wWhether to close or exit the graphical use interface.

x

II\?E) D st weanl fo ezl thie application or Loocloge the windoe?

EKIL Close Cancel

Figure 24 Exit Dialog Box

Don't be confused with th@ose command, which is also provided in the con-
sole and graphical element. This command will close the access point tcﬁ
Agent System, but which will remain active. You are just losing the monit

ing and controlling possibilities.

For example, if you usgose in the graphical element, only the graphical user
interface will be closed and not the Agent System.

4.1.4 EXiting a Region Registry

To terminate the Region Registry you can follow the same instruction as de-
scribed for exiting an Agent System. Both #x# in the console or in the
graphical element in the menu bar are provided.

4.2 EXxploring Grasshopper Windows

You have probably realized that there are only slight differences in the view of
the Agent System and the Region Registry window. Both are structuring in the
same way. Many graphical components were reused in order to increase the
recognition value.
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Once you have started either an Agent System or a Region Registry, you will
see the Grasshopper window. At the top you will see the menu bar and a tool
bar below the menu bar. The center of the window isdivided into two sections.
The one section on the left will display the information entitiesin atree view.
The right section will show the properties of the information entities. The
property view arrange theinformation in atable form. The status bar isvisible
at the bottom of the screen. The following Figure 25 shows the different gra-
phical components of a Grasshopper window.

ﬂElenrer [sulaco] |1 _IEI|_X_!
Menu ____yFile Edit View Object Tools Help
Bar 00 B X 4|y w10 > & 0
@ 3 InformationDesk i P Property
/ & AsyneClientAgent @ @ D lcon Bar
Tool % A'Web Access Place Logation | 1P2-168
Bar & Mobileweb Server ||
Trpe
Tree //’ State
View Heme I ! J
Codehase T el | Property
View
Status
Bar\t For Help, press F

Figure 25: The Graphical Elements of Grasshopper Window

Menu Bar

The menu bar is very similar to menu bars of other applications, such as,
Emacs or Microsoft Office products. The commands of the menu bar are de-
fined and described in detail in later sections, asthe functionsthey are perform
are discussed (see Chapter 4.3 for Agent System and Chapter 4.4 for Region

Registry).
Tool Bar

Appearing below the menu bar isthe tool bar that contains buttons you can ac-
tivate with the mouse to provide short-cut access to frequently used menu
choices or specia functions, i.e., the buttons differs whether you have an
Agent System window or a Region Registry window.

Thedetail description will be provided as you encounter them by working thru
this chapter.
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TreeView

The tree view shows the information entities of Grasshopper. These entities
are Agent System, Places, and Agents; Their relationship are reflected by a
tree structure. For more compl ete descriptions of the tree view will be provid-
ed in connection with Agent System and Region Registry in later sections.

Property View

On the right side of the tree view, the property of the selected entity is dis-
played. Each entity is a holder of a set of properties, which will be presented
at this view. A total list of properties of each entity is described in Chapter
6.1.1 for Agent System, Chapter 6.1.4 for Places, and Chapter 6.1.5 for Agent
specifics.

The usable functions related to this view are going to be explained in the fol -
lowing next two sections.

Satus Bar

The status bar islocated at the button of a Grasshopper window. It displays ad-
visory messages or descriptions of particular functions. Whenever you move
amouse pointer over an areawithin the Grasshopper windows which apartic-
ular function is associated, the status bar will display it.

For example, if you go into the Menu bar-> File->Exit with your mouse point-
er, the status bar will show the message: Close all windows in this application
and exit.

Since no more functions are associated with the Status Bar, there will be no
further description in the remaining sections.

4.3 Agent System Features

The Agent System window is the main entrance point for you to control and
monitor the execution environment for agents and obviously your agent-based
application.

The following Figure 26 shows an Agent System window.

4.3.1 TheMenu Bar Interfaces

The Menu bar of the Agent System is shown in the following. Additional de-
scription of each menu will be provided in the next chapter of the User’s
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Blcwplorer fsuacal i x|

File Edit Yiew Object Tools Help
a0 @ X $2| g »n0» & 02
§ A InformationDesk =

&lﬂxaynct}liantﬁigent: @ @

% 3 Web Access Place Locatisn it6)
& Mobile \Web Server T ey

Type TETI]
State
Home

Codehase

For Help, press:Fil

Figure 26: The Agent System Window

Guide. The Figure 27 shows the File, Edit, and View; while Figure 29 covers
the menu entries. Objects, Tools, and Help of the menu bar items.

Toclosethe Agent Tomodify the Agent ~ Toactivate or

SystemWindow ~ System properties deactivate the tool bar
/ ¢ To activate or
Preferences ... Toolbar - deactivatethe
&Eluse At Statushar A~ statusber

T ShiftF4 Refresh Fo
= S— .,..-~‘—Y\To refresh the

graphical display
Toexit an
Agent System Fle Edit View Object Tools Help €— Menu Bar
Tocutan A Cut Lol To paste a copied
Copy  ciriC or cut Agent
Tocopy anAgent | Delete oeicis Todeletea

Place or an Agent

Figure 27: The Menu Bar Part 1
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File
The File entry collects general commands applicable to the Agent System.
» ThePreference will display a dialog window, where you will be able to
customize the preferences (Properties) of the Agent System. A detail

description of this issue is provided in Chapter 6.2. The Preferences
window as shown in Figure 28 is modal, i.e., it will block all other win-

dows.
Preferences [sulaco] _X_!
{0 o
d| b |9 D]
® (4 Agent System | Boeess Contral
@ @CDmmunicatinn Servicy | Nars
[ socket7000 Al il
T iiop A | St urity
?SDCKET Higst
W ormi i
‘;f%, SeCUrity
w2 Trace
@ 1 Desktop
@ [T, Explorer
@~ [ Catalog Window
& [A ConsoleWindow :
05 Thread Monitor :
| Objects gf Propertios
Close

Figure 28: The Preferences Dialog Window

» The Close command will only hide all the graphical interface of the
agent system. The agent system will still be available, though. Once this
is selected, a dialog box will be displayed asking for confirmation, just
for sure.

» TheExit command will terminate the Agent System. A dialog box will
be displayed, asking for confirmation in order to avoid an activation by
mistake.

Edit

The Edit entry contains commands to works with objects, such as, Place and
Agent within a local Agent System.

» TheCut command is only applicable to an Agent. Thus, the menu entry
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View

will only then be visible if you have selected an Agent within the Tree
View. This command enables you to move an Agent from one Place to
another within the same Agent System. You have to notice that the Cut
is not really the command for agent migration,. though. For this, the
Move command of the Object entry shall be used.

In order to paste the Agent to another Place, you have to use the Paste
command.

The Copy enables you to copy an Agent to another Place within an
Agent System. The actual copy of the Agent will be realized with the
Paste command.

The Paste command is the one to recreate an Agent. This entry will
only be selectable once you have applied eitheCtiteor Copy com-
mand.

The Delete command removes the selected entry within the Tree View.
The selection can be either a Place or an Agent. Once deleted, the used
resource will be freed.

The Grasshopper Agent System provides additional views which make op-
tional information available or enables a user a faster access to key commands
of Grasshopper. The purpose of the view is to allow the user to show or to hide
these additional windows.
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» TheToolbar provides short cut to key commands of the Agent System.

Each icon represents a particular short cut as shown within Figure 42.
The usage and functional description of each of them can be found
within the intended sections of the User’s Guide.

OD B XS BB 0> & B

The activation of the toolbar follows an exclusive pattern, i.e., if the
toolbar is already shown then the next time you press oflottibar
command will hide it. The other way around behavior is given, if the
Toolbar is hide.

The Satus Bar displays error message, warnings, or additional informa-
tion, such as, help information. Tigatus Bar command enables you
either to have such information shown or not. The same d®otzar
command, it is also working in an exclusive mode. For example, if the
status bar is displayed at the bottom of the Agent System Window, the
pressing of th&atus Bar command will hide it.

* The Refresh command will update the view of Agent System Window.
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A ,Please Wait“ message will be shown within the Tree View for the
period of the refreshing process.

To display th Agent Catalog ... To display the Agent
Agent Catalog Window Console ... System Console Window
Thread Monitor ...
To display the Agent
System Thread Window
File Edit Eeﬁ.w ghiec.t; Tools o To display the
To cresiésaa@ew L e Help Window
Place=ooiea t.- . Y A
To 'n] New ] Help Topics ... F1
to amuitizet doathtioP™ Copyto... AikC Ahout CirisShited
To Ay Moveto.. Aitn
tdoatation Suspend #its ; '
to ammtiee d doatat A o _ I‘O |n\tl‘dkeam i To display the
Tos |$ﬂﬂd@mﬁ sl / gents operation About Window
Agentt @r aFRiee e N To display or hide
Properties /. f/ the Property View
Figure 29: The Menu Bar Part Il
Object

The Object menu entry collects actions applicable to Places and Agents. These
are in particular:

* New: TheNew command enables you to create either a new Place or an
Agent. For creating a Place, you have to specify the name and a descrip-
tion of the purpose of this place. Grasshopper provides for this a dialog
box as shown Figure 30. For creating Agents, a specific agent creation

Pace x|

Name |Weh ALCESS F'Iau:e| |

Description |Enab|ing Weh access to Agents |

Ok Cancel

Figure 30: The Place creation dialog box.

dialog box is supported by Grasshopper. Associated with the creation,
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you have to provide some information. These are the full-qualified Java
classname, a possible codebase, a place name, and start-up arguments
for the new agent instance. The gives an example, how such informa
tion may look like. More detail can be found in the Chapter 5.1.

agent x|
Classmame |E}{amplES.multicastCnm.MulticaatSewerﬁgenﬂ ||l§'|
Codebase URL iﬂle:ID:IdewghIexampIesIcIassesIexamples |||3'."r|
Place |\Weh Access Place v |

Arguments | |

Ok Cancel |

Figure 31: The Agent Creation Dialog Box.

» Copy to:The Copy tocommand enables you to create amirror of arun-
ning Agent to another location, which is not bound only to the local one.
For doing so, you have to provide a valid location address, which has to
be entered within a dialog box as shown. The Copy to command can

Enter Location 1 x|

Location iancket:ﬂh|:|st.iw.de:TDDDIAgentHDsw\Ieb ALCEES F'Iac:e| |

Ok Cancel

Figure 32: The Location Specification Dialog Box

only applied to agents. Thus will only be activated within the menu
entry after you have selected a Agent in the Tree View.

* Move to: The Move tocommand give you the possibility to request an
Agent to migrate to another Location. For the specification of the loca-
tion the above (Figure 32) dialog box is shown at the display.

» SuspendThe Suspendtcommand enables you to stop an Agent’s opera-
tion. This will only be usable once you have selected a not suspended
Agent within the Tree View. Otherwise, the command is deactivated.

* ResumeThe Resumeommand will resume a suspended to resume its
operation. This command will only be selected if you have chosen an
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Agent within the Tree View and this Agent is suspended.

* Invoke: The Invokecommand executes the Agent’s operation, i.e., the
Agent's action-method. This command is only applicable to Agents
which are not suspended. The selection of this command is once possi-
ble after you have selected an Agent within the Tree View.

* Properties:The Properties commands shows or hide the Property View
and the Property Bar of the Agent System’s Window.

Tools

The Tool entry includes a set of additional tools for helping you in creating
Agents and providing a graphical information and status window. Along with
these two and for system monitoring purposes, a thread monitoring view is
made available. This tools shows all created threads of an Agent System.

» Agent Catalog: The Agent Catalog command will display a new win-
dow that enables you to create a book of frequently used Agents. This

allows you to collect your favorit set of Agents and easily to create them
in an one click manner.

Eatalug [sulaco] . el B
File Edit View Help

y OEH X te@d 8 &

= MutticastClient

[i=] ehgent

For Help, press F

ol
File Edit View Object
=] > i H AgentCatalog.. 2 |
@ 4 InformationDesk Console ... &

& AsyncClienthgen Thread Monitor ... F4
@ (3 wWeb Access Place

& Maohile Yieb Server

Oprerrine agent catalon window

Figure 33: Agent Catalog Window

The Agent Catolog window has almost the same structure as the Agent
System Window, except the missing Property view. The detail descrip-
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tion of the Catalog can be found in Section 4.3.1.1.

» Console: TheConsole command will pop-up a new window, which will
output system or agent messages. The structure of the window follows
the same pattern as the Agent System Window. A description of this is
given within Section 4.3.1.2.

» Thread Monitor: The Thread Monitor command provides a means to
display the list of allocated threads of your Agent System. The follow-
ing describes the meaning of the elements of the Thread Monitor Win-
dow. The here described thread structure is adopted from the Java

B [=] I
# 15 man [ma=10] Max priority of the
/ e & thread in this group
Show the /V S o et 5 6 B 10000 3T D ) B Bt - D65 18- 53 R et
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level # 3 Lintener et 1Y

=] U s grdd 05 18 E 1000 5790 300 D0 E 0 Bt 0- 505 D7 S0 Bk jp=]
] Cleanp Harsdbar =1
2 fain [pe=5]
Represent a =] ANT-Everid v e p=i]
thread-group ) B o T o ki P S E v e i 1] [ 5]
] A T-VInchrwes [p=1
F Threari [p=5] Name of
#] TP Rexaber fp=4]
= Tieket Sardes fp=5] athread

] Time e e =31 [0 i Ari
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thread \ =] Beremn Updaiar =i the thread
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| c
ad

Update the view Close the window

Figure 34: The Thread Monitoring Window

thread model. More details on threads can be found in the tutorial pro-
vided by SUN Microsystem under the URL.:

http://java. sun. com docs/ books/tutori al .
Help

The Help entry of the Menu Bar offers access to the online help topics and the
Grasshopper version number.

To access the help you have to choseH#@ Topics command. Once select-
ed, a new window will be displayed, where you can search on help topics.

In order to see the current version of your Grasshopper installation, you have
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to access the About command. Thiswill pop-up anew window, containing the
version number.

4.3.1.1 Agent Catalog

The Agent Catalog Window, as shown in Figure 35, provides a means for you
to build your favorite set of agents, combining it with aeasy to create manner.

Following the same structure of an Agent System Window, the menu bar isat

Catalog [sulacal 1 ...-.!..l.:l..!ﬂ
File. Edit View Help
Yy OUFEd X f=@ 8 B

F= Multicastclient
[F=] WishAgent

FarHelp, press B

Figure 35: Agent Catalog Window

the top, the toolbar right below it and the view part is center part of the win-
dow. Last but not least, the status bar is at the bottom.

Menu Bar

The Menu Bar of the Agent Catalog contains the entries for File, Edit, View,
and Help.

The File entries provide the commands:

» Preferences: This will start a new window, as shown in Figure 36, in
which you can customize the appearing of the Agent Catalog Window..

» Create. The Create command will create the agent instance of the
selected entry.
To create an agent, you select the agent entry in the View Part and go
with the mouse pointer to this command and press your mouse button.

» Save:The Savecommand will save the setting of the agent catalog to
the default preference file. This preference file contains your personal
properties of your Grasshopper. This file is located at your user home
directory.
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Figure 36: Preference Window of the Agent Catalog

For Windows NT, this preference file can be normally found under
c:/winnt/profiles/<username>/.grasshopper. If you are using Windows
2000, thisfileislocated under c./Documents and Settings/<username>/
.grasshopper.

Thereisone exception for thelocation of thefile, itisreported that if you
are logged in as root and for same circumstances, this file is either not
created or save to another location.

For Unix system, the preference file can be found under
/user/local/<username>

* Save As. You you wish to save the Agent Catalog’s file to another loca-
tion, you can use this command and just a new location specification for
the file.

Remember, you this file will not be automatically loaded within the
next start up of Grasshopper. You have to explicit usd.dad com-
mand.

» Load: This command enables you to load another Agent Catalog’s file
either than the default one.

* Close: This will close the Agent Catalog and will update the current
loaded preferencefile.

The Edit command has the same structure and provides the same functions as

the Edit of the Agent System’ Menu Bar. These commands Gug: Copy,

Paste, andDelete, which can apply to folder and agent entries. The only addi-
tional is the Properties entries, which enables you to view and modify the
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property value of afolder or an agent entry.

The View command provides functionsto activate or deactivate the Toolbar or
Satus Bar of the Agent Catalog window.

The last provided command, the Help, provides you help information on
Agent Catalog.
Toolbar

The Toolbar contains buttons you activate with the mouse to provide a short-
cut access to frequently used Catalog menu choices or special functions.

Create Create New Delete  Copy  Show Entry
Agent Entry  Entry Entry Properties

o ¢///

W OBEd X%h% B

Create/ / Cut Entry \ Show Help

Folder  sgvetoFile Window

Entry

Figure 37: Toolbar of the Agent Catalog

» Create AgentThis icon will be available once you have selected an
agent entry. By moving the mouse to and by pressing theicons, an agent
will be created based on the entry specification.

» Create Folder:Thisicon will only be activated if you have not selected
an agent entry. It enables you to create a new folder, helping you to
organized your entries. Once applied, a dialog window will appear and
ask you of the name of the folder. Along the name, you can also provide
some description information of the folder.

» Create New Entry: This icon will be deactivated if you have selected an
agent entry. Once pressed, an agent entry dialog window will be shown.
An entry requires the property types as shown Figure 38.

e Save to FileBy using this icon you can save all your setting into the
preference file (see above), which enables the preservation of your
inputs. This preference file will be automatically loaded by the catal og
next time you launch the Agent Catalog Window.

» Delete Entry:The icon will be available after you have selected an
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Figure 38: Agent Entry Window

agent entry. The selected agent entry will then be removed from the cat-
alog after you have confirmed the del etion.

» Cut Entry: Thisicon enables you cut an entry from the entry view and
to put it, for example, into another folder. This will only apply onto
agent entries, thus you have to select in order to use.

» Copy Entry:Thiswill make a copy of the selected agent entry, enabling
you to paste it to another folder. This will only usable if you have
selected an agent entry.

» Paste Entry:Thisicon will only appear if you have previously copied
an agent entry. In order to use it, you have to deselect the copied agent
entry.

» Show Entry Propertiesthisicon will show you either the properties of
the selected folder or agent entry. If you want to modify the property
then you have to use thisicon.

» Show Help WindowDuring your usage, if you have a problem then you
might find the answer in the online-help just by pressing thisicon.
View Part

This view shows you al the agent entries contained within your preference
file.
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Symbolizes an agent entry

Catalog [sulaci]’ B [l 1

File Edit WVie Help

Root folder

@ =4 ECamnferce
Subfolder—¥¢ =5 mgbmmerce
E=] Ywebsgent

[ Managemdit
Paf=
/V“'j Userdgents

Folder—
The name of the

agent entry

Figure 39: Agent Catalog View part

SatusBar

The same as the Agent System main window, the status bar shows you addi-
tional messages or name of the function you have selected.

Tips
There is aso another fast way to activate most of the described commands.

Just by pressing the left button of your mouse after you have selected an entry
within the Tree View (see Section 4.3.3).

Another convenient feature provided by the Agent Catalog is the automatic
creation of an Catalog entry for an existing Agent. For this, you just have to
select an Agent icon shown within the Tree View of the Agent System and
move it to the Catalog window.

4.3.1.2 Console

The Console Window provides a convenient way to view Agent System or
Agent written out messages.

Thewindow is structured as the other Grasshopper window components, with
amenu bar, toolbar, view part, and a status bar as reflected in Figure 40.

Menu Bar
The Menu Bar contains the entries. File, Edit, View, and Help.
The File component includes the commands:

» Preferences. This will start a new window, as shown in Figure 36, in
which you can customize the appearing of@oasole Window.

e Close: This will close theConsole window.
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EX console [sulaco] =10l ]
File. Edit View Help
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Figure 40: Agent Console Window

The Edit command provides a Copy, allowing you to copy a message from the
View part into, for example, an Email or editor. The other function, the Clear,
will clean the View part.

The remaining commands, the View and Help, provide the same structure and
functions as described in the previous section of the Catal og.

Toolbar

The Console’s Toolbaprovides the short-cuts as shown in Figure 41

Copy the message into
the buffer for further usage

P
@ [
¥ Display the
Remove all messages ~ Help window
from the View

Figure 41: Toolbar of the Console
View part

The center of the Consolewindow represents the Viewpart, in which the mes-
sages are displayed.

A context menu can be activated just by pressing the left button of the mouse.

The context menu includes the command: to Copymessages and to Clearthe
view.
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Satus Bar

The same as the Agent System main window, the status bar shows you addi-
tional messages or name of the function you have selected.

It can be activated or deactivated by using the provided command within View
located at the Toolbar.

4.3.2 TheToolbar

The Toolbar collects the frequent used commands as shown in Figure 42.
Some of the icons are state dependent, i.e., they are only available if certain
conditions are fulfilled.

To refirestiltee To cut an To copy an To resume a To invoke an

Agenit Sypsbem Agent Agent Place or Agent's action
Wmd an Agent
To crestte To activate the
anmA\mmt - Agent Catalog
_l f:: X éé g h o i
To onezmaa’ W To show the
a Poee Help Window
To delletna
Plac=opman To paste an To dlsplay the To suspend a
"Agent Agent Property Window Place or an Agent

Figure 42: Toolbar of the Agent System Window

These short-cuts are available, starting from the left most to the right most:

» Create Place: This will create a new place, which will be displayed in
the Tree View. You can only create new places at the same structural
level as thelnformationDesk, the default place of an Agent System.
Sub-Places are nor supported.

Once applied, a new dialog window will appear and ask you the name, a
must attribute, of the place and optionally you can provide along a
description of it.

» Create Agent: The next icon enables you to create an Agent. For doing
S0, you have to provide some creation information to the Agent System.
These pieces of information will be requested from you via a dialog
window as shown Figure 43.
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Figure 43: Agent Creation Dialog Window

* Refresh iew: Even though, the Agent System Window has the ability to

refresh the view automatically, it is sometimes required that you have to
update the window manually. Then, this icon you have to press. The
refreshing process will become apparent within Tree View, where
.Please wait...“ message is displayed.

Delete Selection: You can remove a place or agent with this icon. Thus,
it will only be available once you had selected either a Place or an

Agent within theTree View. You have to remember that by deleting a

place you will also erase all sub components of it. There is also one
exception: You are not allowed to remove the default placdntbe
mationDesk.

Once you have removed an entry, e.g., an agent system entry, the Region
Registry does not provide any procedure for re-register the information.

The re-registration has to be done by the instance itself (see Annex B.2.7
for a registration).
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e Cut Agent: If you like to copy an Agent from one place to another
within an Agent System then this command can be used. Do not

become confused with thdove command as described earlier in this
section. TheCut only allows you to reorganize the location of Agents

within the local Agent System, while tihdove enables you actually to

deploy an Agent to another location.
This function only applies to an Agent.
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Copy Agent: If you like to duplicate an Agent within a local Agent Sys-
tem then this icon will provide the right function for you. The Copy can
only be applied to Agents.

Once used, a duplicate is made and cached within the Agent System.
The copy will only become into effect with tRaste command.

If you want to copy an Agent to another Agent System then you have to
useCopy to command located at ti@bject within theMenu Bar.

Paste Agent: The Paste-icon will only be available if you have previ-
ously either ha€ut or Copy an Agent.

Display Property Window: This will either activate or deactivate the
Property Window next to thelree View. More details can be found Sec-
tion 4.3.4.

Resume Selection: If you like to continuing the computing of an Agent

or all Agents within a Place, which were previous suspended, then you
have to press this icon. This icon will only be applicabl&udpend

were executed previously.

An Agent can not be directly resumed if the suspension were cause by
the suspension of a Place, e.g., the Agent was a member of the sus-
pended place. It can only be resumed if the Place is resumed.

Suspend Selection: You can stop temporarily the computing of an Agent
just be suspending it. All Agents within a Place can be suspended if you
just suspend that Place. Remember those Agents can only be resumed if
you resume the Place.

Invoke Agent's ActianTo start the Agent’s task, you can explicitly use
the Invoke command represented by this icon. This icon will only be
visible if you have selected an Agent, which is not suspended, within
the Tree View. Further, it is not applicable to Places.

Show Agent Catalog: This icon will display theAgent Catalog Window.
More detail description of it can be found in Section 4.3.1.1.

Show Help: This icon will display théHelp window.

4.3.3 TheTreeView

The Tree View represents the main information of an Agent System. It it the
center part of the Agent System Window. The following Figure 44 shows all
the graphical element shown within threeView.

Additional, within theTree View and once you have selected an entry, either a
Place or an Agent, you can activate @matext menu just be using the left but-
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Figure 44. Graphical Elements of the Tree View

ton of your mouse. The Context menu provides a list of applicable functions
of the selected entry.

For exampl e, the following showsthelist of functionsrelated to an Agent. No
additional functions are provided than the one as described within the Menu
Bar or Toolbar of the Agent System Window. More details on the provided
functions can be thus found at the corresponding section of this chapter.
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Figure 45: Context Menu within the Tree View
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4.3.4 TheProperty View

The Property View is an optional window, which can be activated or deacti-
vated. There are three possible way to do this. Thefirst way isto use the Prop-
erties command provided within the Context menu. Another alternative is to
press on the property icons of the Toolbar as described in Section 4.3.2. The
last one is provided within the Object entry of the Menu Bar as described in
Section 4.3.1.

At the top of the Property View, there is a toolbar providing two short-cuts.
The first one enables you to sort the properties of the selected entry, either a
Place or an Agent. The second one will show expert propertiesthat are not fre-
guently used.

Below the toolbar, the property types are displayed at the left side while the
associated value are at the right side of the view. Depending on whether you
have selected a Place or an Agent, adifferent set of properties are shown. The
list of available properties are explained in the Programmer’s Guide.

This will sort the list of
propertiesin alphabetical
order

Crodehase

Show addition properties

Additonal properties

Home
ldemtifier
Last Location

Logation

FProperiies

List of properties, List property value

e.g., of an Agent

Figure 46: Property View of the Agent System Window

4.4 Region Registry Features

The central registration unit of the Grasshopper Agents and Agent Systems is
the Region Registry. Each of them will send their new state information to this
instance once it had been changed.

The graphical representation of the Region Registry are based on the same
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components as described for the Agent System. Thus, do not wonder if you
have a déjavu during the reading of the Region Registry Window system.

The Figure 47 shows a Region Registry with no registration information.

H Explorer [GHRegistry] L ;.I_E'J"_q

File. Edit View Object Tools Help

r% @

For Halp, press B

Figure 47: Region Registry Main Window

441 TheMenu Bar

The Menu Bar of the Region Registry contains the commands as shown within
Figure 48. It is structured in the same way as the Menu Bar of the Agent Sy-
stem. Thus, it provides the following categories of commands. File, Edit,
View, Object, Tools, and Help.

These commands will be described in particular in this section.

File
» The Preference command enables you set up Region Registry’ proper-
ties. The setting is provided in a dialog window, where you will be able
to customize the preferences of the Region Registry. The what and how
to set properties will be provided in Chapter 6.2. The Preferences win-
dow as shown in Figure 28 is modal, i.e., it will block all other win-
dows.

» TheClose command will hide the Region Registry windows. The actual
process though will be still active, though. For example, you can reach
the Region Registry via the textual interface at the command line level.

» TheExit will close down the Region Registry.
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Figure 48: All Entries of the Menu Bar
Edit

The only command you can reach within this category isthe deletion (Del ete)
of registration entry. Remember, just by removing an entry doesn’t mean that
the actual instances are removed.

View
The View contains the same commands as described in Section 4.3.1 as the
Agent System View category was explained.

» TheToolbar provides short cut to key commands of the Region Regis-
try. Each icon as shown below represents a particular short-cut

B Xe O

The activation of the toolbar follows an exclusive pattern, i.e., if the
toolbar is already shown then the next time you press ofiothibar
command will hide it. The other way around behavior is given, if the
Toolbar is hide.

The description of each icon is provided Section 4.4.2.

» TheSatusBar displays error message, warnings, or additional informa-
tion, such as, help information. Ti@atus Bar command enables you
either to have such information shown or not. The same d®ohzar
command, it is also working in an exclusive mode. For example, if the
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status bar is displayed at the bottom of the Agent System Window, the
pressing of the Satus Bar command will hideit.

» The Refresh command will update the view of Region Registry Win-

dow.

Object

ThePropertiescommand allows you to show or hide Breperty View of Re-
gion Registry window. See Section 4.4.4 for more details.

Tools

If you open the Tools, these two commands are available:

» Console: TheConsole command will pop-up a new window, which will

output system or agent messages. The structure of the window follows
the same pattern as the Agent System Window. A description of this is
given within Section 4.3.1.2.

» Thread Monitor: The Thread Monitor command provides a means to

display the list of allocated threads of your Region Registry. Since this
window is the same as the one described within Agent System, you can
find description of this window in Section 4.4.2.

Help

If you are looking for answers for your question regarding the usage of Region
Registry, you may find it in the online help facility of Grasshopper. Having ac-
tivated theHelp command, you can search on help topics.

In order to see the current version of your Grasshopper installation, you have
to access thAbout command. This will pop-up a new window, containing the
version number.

4.4.2 TheToolbar

Th

eToolbar of the Region Registry contains less short cuts than the one of the

Agent System.

Th
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e following four short-cuts, as displayed in ,are provided:

. Refresh| : For refreshing the graphical view or updating the registra-
tion view, you have to press on this icon. The updating process will take
some performance time which will be made known to you inTtbe
View.
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Refresh display Show properties

M

H XE 0

Deleté entry Show help

Figure 49: Toolbar of Region Registry

. DeleteIE : This icon will only be available if you have selected an entry
within theTree View. It will turn its color from grey to red then. You can
delete from an agent and place entry to a complete agent system entry.
Remember, the sub entry will also be removed if you delete a super
entry. For example, by removing an agent system entry all sub entries,
such as, places and agents are also erased.

Once you have removed an entry, e.g., an agent system entry, the Regign
Registry does not provide any procedure for re-register the informatiogij?:

The re-registration has to be done by the instance itself (see Annex
Thefor a registration).
& | .

» Properties= : If you like to see the properties of each entry, you have
to press on this icon. To hide this view, just press on this icon again.
More details of the property view is provided in Section 4.4.4.

. Help-ﬂ—:*‘ti?—| : This will show the modidHielp window.

443 TheTreeView

TheTree View of the Region Registry has nearly the same structure and prto-
vided features as described for the one for he Agent System.

Since the Region Registry is the central registration unit, the display must have
the ability to separate the different Agent System entry available within the
network. Thus, this is the only diversion from fiee iew of the Agent Sys-

tem.

The different registration entries are shown in Figure 50.

Applicabe actions related to entries within Tinee View can also be activated
via the left button of your mouse. A context-sensitive menu bar will then be
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Figure 50: Region Registry Tree View

visible. The Delete and Properties command are provided. The behavior de-
scription of these two can be found in the previous section.

4.4.4 TheProperty View

The Property View of the Region Registry displays the properties associated
with the selected entry. A change of the property value is not provided, since
the Region Registry isjust areflection of the Property View of the Agent Sys-
tem one.

More details on this view can be found Section 4.3.4.

45 From Here...

The various sections of this chapter has explained pretty much in detail the
graphical user interfaces of Grasshopper and their functional behavior behind.
You are now able to navigate thru the provided functions. This prepares you
for the next chapter, which will describe the Agent life cycle aspect.

If you think you are ready to go into more details and internal stuffs then you
can go directly to Chapter 6, where settings of Grasshopper will be explained.
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5 Grasshopper Usage

What are you expecting in this chapter? In the following, a usage description
of the Grasshopper’s System’s is given.

At first, after you had acquaint yourself with the usage of the graphical user
interfaces you are ready to use the provided functions related to Agent, Place
and Agent System. Therefore, you will find information about some usage
scenrios, explaining the potential and characteristics of the each of them.

You will find the following topics in this this chapter:

» First, you will find a sequence of events to start-up your Grasshopper
environment.

» After you has started-up the environment, your agents are ready to be
launched. Section 5.2 will explain what functions you can apply onto
agents.

» Agents runs always within a Place, enabling the grouping of agents
either based of functional or structural matters. The provided features
for managing places are described Section 5.3.

» The last section will describe some typical scenarios for using the Agent
System’s features. The scenario will include the life-cycle management
of Agents, such as, starting an Agent System, monitoring and usage of
Agents.

5.1 Sarting-up Grasshopper Environment

5.2 Agent LifeCycle

Grasshopper provides a complete support of Agent life cycle, i.e., it provides
functions from the creation, customization to removal Agents.

In detail, these are the following functions:
» Creation (Section 5.2.1)
* Removal (Section 5.2.2)
» Suspension (Section 5.2.3)
* Resumption (Section 5.2.4)
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» Copying (Section 5.2.5)
* Moving (Section 5.2.6)
* Invoking Action (Section 5.2.7)

5.2.1 Creating an Agent

Grasshopper provides several alternative ways for you to create Agents. These
possibilities are:

» Using the profile to specify Agents that will be automatically started
during the start-up of an Agent System. For this you can either use the
Assistant (see Chapter 6.1.5.1) to create a new or modify an existent
profile or use an editor to add an entry into the profile by hand (see
Chapter 6.1.7.2).

» launching the textual interface and types in at the command-line level
the Create method. A detail description of this command can be found
in Annex B.2.1. For example, to create an Agent with no codebase and
paramter specifications shall look like this:

create agent exanpl es. Acti onAgent

 taking the graphical supports provided by the Agent System. These are
in particular:
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5.2.2 Removing an Agent

5.2.3 Suspending an Agent

5.2.4 Resumingan Agent

5.25 Copying an Agent

5.2.6 Moving an Agent

5.2.7 Invoking Agent’s Action

5.3 Organizing your Agentsusing Places
5.4 Usage Examples

55 From Here...
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6 Customizing Grasshopper

Many possibilities for customizing Grasshopper with your personal touch is
provided. This section will introduce all aspects to you.

Generally, there are four parts where you can configure Grasshopper. Three of
them are provided by means of avisual component. Thelast oneismoreahid-
den one, where you can modify directly some configuration files via a com-
mand-line or text editor.

The following aspects will be covered by this sections:

» The configuration of the Grasshopper applications prior to their first ini-
tialization. These configuration actions are associated with the name
,Profile Management” (See Chapter 6.1).

» The second and the third configuration possibility is related to the set-
ting of preferences for Agent System and respectively for a Region
Registry. These are described in Chapter 6.2

» The remaining parts then are dealing with setting related to the general
environment of Grasshopper. Within this section you will find out many
internal and advanced setting possibilities for those who want to be a
power-user of Grasshopper.

6.1 Customizing Your Profile

As described in Chapter 3 where -among other things- you have learn just little
about the profiling system of Grasshopper, this section will reflect on more de-
tail about the start-up configuration possibilities for specifying your initial
Grasshopper settings.

Please note that the content of the ,Profile“-Window varies from the type of
the Grasshopper system. The Region system allows you to set less propcﬁ
then an Agent System.

The ,Profile“-Window for an Agent System is shown in Figure 51. A ,Profi-
le“-Window is structured into three areas. One, the left side, displays the ob-
jects where you can selected from. Second, the right side, contains the
attributes from the selected objects. Third, below these both panels, the navi-
gation area is presented.

Grasshopper provides two types of properties, one for system related setting
and second for start-up process of agent system or region registry.
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Icon Area Sort Expert-Mode

Edit Profile n x|
— ==
E NIFSNES Property Name
@ iy Systam || Trace Infnrmaﬁ False
@ ‘;% Security
E3 sign Storage || Mame =hot 2= =
Gl crient Storage || | oe connl_ralse Property Value
EA server Storage || / o
¢ IZI Startup E Trace Errors True
A Places 2 s
- : Bty False
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. [0 Protocals 2| Teual LI True
Entries (3 5ervers :
|| Trace Warnings ~ True i
Region =flot Bet= Property View
=l 1| .
=iE |
| objects 5 Tree | | properties
View
/ | Back | | Start! | | Cancel
Navigation Bar

Figure 51: Profile-Configurator for Agent System

» System: If you wish to set some properties generally related to the Grass-
hopper system then you have to select this object. This entry is used to
identify Grasshoppers’ component which can be either an Agency or a
Region. Property values of System such as tracing information or the acti-
vation of the textual user interface can be found.

Also, the security setting, such as, the sign keys can be found here.

The following entries are all related to the start-up process:

* Places: You can also specify some places that shall be created initially.
The Place object can only be selected by an Agent System.

* Agents: With Agent Properties, you can define Agents that will be created
during the start-up of Grasshopper. This object can only be selected by an
Agent System.

» Protocols: You can configure which communication protocol shall be sup-
ported by Grasshopper.
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e Servers: A set of communication server can be declared and will be
started.

Above the Property View, there are two icons on which you can click on. The
meaning of each icon is:

» By pressing thi&“| , the displayed properties within the Property View
will be sort alphabetically. The icon will then change its color into a
deeper gray. Again, pressing it will put the properties into their initial
order.

* Once pressed J@ , additional and not frequently used properties will
be also shown. These properties are colored in red.

The related properties of each types will be described in more detail starting
at the next following sections.

6.1.1 System Properties

The system entry is selected on default. The first table identifies the common
properties applicable for both the Agent System and the Region Registry.
There followed the typical properties for Agent System and Region are shown
separately.

Common Properties

Associated with the System are the following common properties:

Property Name Purpose Value Type

Name This identifies the nane String
of the system (Agent Sys-
tem or Region Registry).
The val ue can be any tex-
tual strings.

For exanpl e: you can type
in ,MyFirstRegion® in

order to give your Region

system this name. This

name is then used for
identification purposes.

Table 6: Common System Properties

89



USER’'S GUIDE

Property Name Purpose Value Type

Textual Ul Wth this property you can | Bool ean
defi ne whet her a textual
user interface shall be
started.

A val ue set to true neans
wth textual user inter-
face support.

Graphi cal Ul Sanme as the textual user Bool ean
interface, you can al so
specify that a graphi cal
user interface shall be
started. True nmeans with
whil e fal se without.

Trace Informa- | Wth this property set to | Bool ean
tion true you enabl e G asshop-
per to print out trace
information either on the
textual interface or

wi thin the graphical con-
sol e. The provided infor-
mation is telling you
about the nonentary exe-
cuted action within the
system Note, these pieces
of information are not
errors.

Trace For mat This property allows you String
custom ze the out put nes-
sage of the trace infornma-
tion.

Trace Warning |In addition to trace Bool ean
i nformati on which are

related to normal action,
any warnings will be pro-
vided if this property is
set to true. O herw se no

warning will be printed
out .
Trace Error Once you have set this Bool ean

property to true, any
errors closely related to
G asshopper wll be shown
either on the textual or
graphi cal interface.

Table 6: Common System Properties
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Property Name Purpose Value Type
Log If you want to |og all Bool ean
consol e outputs then this
property has to be set to
true. You nust note, in
order to |l og al so security
rel evant information, you
must set the Audit File
property to true.
Al'l information will be
stored in the file as
specified with the Log
Fil e property.
This property is viewable
after you have pressed t he
Expert-button.
Log File This specify the file to String

be used by G asshopper to
store all the consol e out-
put s.

Thi s property must repre-
sent avalid filenanme. The

file will be either cre-
ated or the existing one
will be used.

This Property is only vis-
i bl e once you have pressed
t he Expert-button.

Table 6: Common System Properties
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Property Name
CORBA Args

Purpose

Grasshopper can be used
with ORBs fromdifferent
vendors, such as lona
(Orbi xWeb) or Sun (Java-
IDL). If the ORB needs
sone paraneters then you
have to specify themwth
this property.

For exanple, if you want
to access SUN’s CORBA Nam-
ing service from Grasshop-

per you have to pass the
following parameter with

this property to Grasshop-

per: -ORBInitial Host
<host name>and - ORBI ni -
tial Port <portnunber>.
Please refer to the hand-

books of the ORB vendor
documentation for other
parameters.

This property will only be

shown if you have pressed

on the Expert-buttons.

Value Type
String

Security

In order to enable the
security service,you have
to set this property to
True. Otherwise, your
Agent System or Region
Registry remain insecure.

Boolean

For the security setting of the system, there are further properties. The Security

Table 6: Common System Properties

entry has two common properties as shown in Table 8.,

Property Name
Client Auth

Purpose

If you like that the cli-

ent always have to be
authenticated then you
have to set this property
to TRUE. Otherwise no
authentication of the cli-
ent is forced.

Value Type

Boolean
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Property Name Purpose Value Type

Server Auth Sane as the client, if an Bool ean
aut henti cation of the

server is required, then
this nmust be set to TRUE
No aut hentication of the
server i s then otherw se.

Table 7: General Security Settings

Below the Security setting, there are two other security types of setting, which
are addressed for the SSL communication among Agent Systems.

» Client Storage: Represents the key store of the client part of the SSL
communication.

» Server Storage: Represents the key store of the server part of the SSL
communication.

Associated to these two, there are the following four properties as shown in
Table 8.

Property Name Purpose Value Type

Locati on The val ue of this property | URL
poi nt at the | ocation
where the key are stored.
This location is named as
KeySt or e.

Provi der This identifies the pro- String
vi der of the KeyStore.

Si nce Grasshopper i s using
SUN security packages, the
default provider nane is

~SUN*.

Password This represents the pass- String
word for the KeyStore

Type The value of this property String
identifies the type of the

KeyStore. For example,
Grasshopper is using the
Java KeyStore, thus the
default will be set to
~JKS.

Table 8: Common SSL Security Properties
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Agent System Specific Properties
This sections contains Agent System specific properties.

Property Name Purpose Value Type

Access Control | You can activate the Bool ean
access control mechani sm
of Grasshopper. Once acti -
vated, the security man-
ager will force the
security policy as defined
within the file referred
by the Policy File prop-
erty. Each requested
action will be check

agai nst the access control

policy.

Policy File This property point at the | String
file that contains the
security policy which the
security manager has to
foll ow.

The val ue of this property
is a string as for exam
pl e: /home/ usr/ gh-user/
myPol i cy

This property will only be
shown when the Expert-but -
ton had been pressed.

Audit File In contrast to the Log String
property, the Audit File
property, once set to
true, will log all secu-
rity relevant information
to a specified file.

Such | ogged i nformation
can be used for security
managenent pur poses.

The val ue of the property
is a string and shal
identify a file nane, such
as d:/users/gh-users/secu-
rity.log

The Audit File property
can only be seen in the
expert node.

Table 9: Agent Specific Properties
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Property Name Purpose Value Type

Per si st ence Grasshopper i s equi pped Boolean
W th a persistent object
service, providing a com
non interfaces to the
mechani snms used for

ret ai ni ng and nanagi ng t he
persistent state of

obj ects. For exanple, an
Agent’s dynamic state is
typicallyinmemory andis

not likely to exist for

the whole lifetime. This

state can be written outa

file and be used to recon-

struct the dynamic state.

Once this property is set

to true, all agents sup-

porting this feature will

be hold persistent. You

should note that the

agents must meet some
requirements in order to

use this feature. Please

seethe Programmer’s Guide

for more details.

This property is an expert

one, thus only visible

whenthe Expert-button has

been pressed.

Region The address used to con- Grasshop-
tactaRegion Registration per
system is set via this Address

property. Please notethat
thisproperty only applies
to an Agent System, thus
won't appear for a Region
Registry setting.

An example for a region
address is such as
socket://myHost: 7025/
myRegion.

Table 9: Agent Specific Properties

For the Agent specific security setting, thereis one additional property related
to the Security entry (see Table 6). Thisentry point identifies the certificate to
be used for signing agents.
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Property Name Purpose Value Type

Sign Alias This all ows you to give an | String
alias for the certificate
to be used for the authen-
tication process.

Table 10: Agent Related Security Properties

Further and below the Security entry, thereis an additional sub-entry, whichis

named Sgn Sorage. This property’s purpose is to identify the key store to be
used for securing agents and Agent Systems. Associated to the Sign Storage
are the four properties as described in Table 8.

Region Specific Properties
The following shows Region specific properties:

Property Name Purpose Value Type

JNDI Password | The Region can work with a | String
directory service as LDAP
for storing information
that must be gl obally

avai | abl e wi t hi n a net wor k
boundary, such as within
an | ntranet.

Thi s property contains the
password for the authenti -
cation process, authoriz-
ing a user as specified by
JNDI  User nane property.
This property will only be
visible i f the expert node
is activated.

JNDI Usernanme | The nane of the user shall String
be assigned to this prop-
erty.

This property will be dis-
pl ayed if the you have
changed the display into

t he expert node just by
pressing the Expert-but -

t on.

Table 11: Region Specific Properties
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6.1.2 Protocol Properties

Grasshopper alows you to import your own communication protocol. Two
properties are supported: one for the fully-qualified Java class name that rep-
resents the protocol implementation and the port on which the protocol will
listen to.

6.1.2.1 Adding a New Protocol Entry

There are two possibilities to add your own implemented protocol to Grass-

hopper viathe graphical user interface. The first thing you do is to select the

folder icon. Thereafter, with the pointer directly over the icon, you use your

second mouse button to activate a context menu, on which you can select

»~Add Protocol“. Once you have done this, a dialog as shown in Figure 52 will
appear and in which you can add the classname and the default port properties.
"3_—‘

icon to add

Besides using the second mouse button, you can also use tl
your protocol.

Add Protocol Icon x|

Filil
[ u! Systemn [ A — |
e Ls_tjr;LII;jces Full-qualified Java Classname

[ Agents i )
‘ ‘ Port Number

(1 Protocols
'] Servers
Protocol

Classname |
Protocol
Folder
_lcon ok || cancel

—[Ohiects :;| Properties

Defaull Port | A

| Back || Start. || Cancel ‘

Figure 52: Adding new Protocol to Grasshopper

Once added, your own written protocol is known to the Grasshopper system
and can be used by the communication service. In order to select, you have to
associate a protocol with a server.
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6.1.2.2 Removing a Protocol Entry

In order to remove a ,Protocol“-entry you have to select the respective one be-
neath the ,Protocol“-folder. After the selection, the entry shall be highlighted.
The actual removal can be accomplished by using the ,Removing“-lcon at the
top in the ,lcon“-area. The alternative is to use your second mouse button to
activate the ,Remove“-menu.

6.1.3 Server Properties

Communication among Grasshoppers’ entities are realized by means of a
Communication Service, which is an essential part of each Agent System.
This service allows location transparent interactions among Agents, Agent
System, Region, and non-agent-based components.

The communication service is implemented as a set of servers, where each
server supports various protocols. Initially, Grasshopper supports IIOP, RMI,
and Socket. Other protocols can also be added.

Within the profile setting, you can configure the Communication Service, i.e.,
which server shall be initially created, which protocol it shall support and on
which port it shall listen.

6.1.3.1 Adding a New Server Entry

In order to add a new server to be started initially, you have two alternatives:

The first one, you can use the ,Add-Server* i G, as shown in Figure 53
or you can use your second mouse button to activate a menu by pointer direct-
ly over the ,Server” icon within the ,,Objects” panel. Either way, a dialog box
will then appear on which you can enter the server properties.

For adding a server, you need to select the protocol to be supported and on
which port it shall listen to. If there is no reason, why the server has to listen
to a specific port, you can enable Grasshopper to dynamically assign a port to
the server in case the specified one is already occupied by another server. All
these inputs will be requested by the ,Server” dialog box.

6.1.3.2 List Properties of the Server Entry

After you have created a new entry, you will see that a new icon is attached to
the ,Server Folder“ icon. This icon represents the server entry. On default, this
entry is named followed by this pattern: ,server-<number>*“. The number will
be automatically increased by the number of created entries.
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Protocol Type  Protocol Selection:

[1OP, RMI,Socket
X
Protocal |iiop] M
Part [14000 @ |
¥l try stherwhen portis inuse ~—Port to Listen to
Ok Cancel

"~ Sdect Alternative
Ports

Figure 53: Adding Servers

Once you select this icon, a set of properties will be shown in the ,Property*
panel. These properties are the following as depicted in table:

Property Name Purpose Value Type

Por t The Port property contains || nteger
a value that tells the
conmuni cati on server on

which port it shall |isten
to.
Nane The Nane property is only | String

for |abeling purpose.
Thus, is used as an |den-
tifier and t herefore, nust
be uni que.

Descri ption If you want to provide String
sone textual information
related to the server,
then you can put it right
here, in this property.

Pr ot ocol The Protocol property String
identifies the supported
comuni cati on protocol of
t he server.
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Property Name

Host

Purpose

This property shows you

t he nane of the host on
whi ch the server is run-
ning. The value wll be
assi gned by the Agent Sys-
tem Therefor, this prop-
erty is not setable.

Value Type
None

Addr ess

This property identifies
t he address of the server.
This address is required
if aclient wants to com
muni cate with this server.
However, the value of this
property will be assigned
be t he Agent System after
t he server has been cre-
ated. Thus, you are not
able to set any val ue.
This value will only be
seen if the Expert-button
is pressed.

None

Try O her

Por t

This property enables the
server to listen to

anot her port in case the

specified one is already

i n used.

The value TRUE will acti -
vate this feature. I n case
the port is occupied and

this value is not set to

TRUE, the server will not
be started.

This property will only be
seen if you have pressed

t he Expert-button.

Bool ean

The view of the graphical user interface shall look like Figure 54.

6.1.3.3 Removing a Server Entry

In case that you want to remove server entriesfrom your profile, you just have
to select the ,Server Entry Icon* and press the second mouse button. A new
menu with will appear which allow you to remove a server entry from your

profile.

The other alternative is to press directly on the ,Remove @n “ after you

have selected the server entry (See Figure 54).
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Remove Entry Icon |- =

@ < e
& @ System : Address
@ [ Startup 1
1 Flaces H | Besefiption =Mot Set=
[ Agents | Hast
[ Protacals !
@ (1 5ervers il | Hatme server-0
RROBES GEE 4000
| Frotocol -
r Properties
| Try &ther Port R
Server Entry Icon
ji
-thjects 4 -lPruperI.ies
‘ Back || Start | | Cancel

Figure 54: Server Entry Properties

6.1.4 Place Properties

Within the Profile, you can specify whether you need some places to be ini-
tially created right at the beginning of your Grasshopper session. The place en-
try is exactly made for this purpose.

The ,Profile“-Editor enables you to add, modify and remove place entries.

A place entry will only be applicable to Agent System. Thus, will only appear
for setting up your Agent System’s profile. &

6.1.4.1 Adding Places

If want that the Grasshopper Assistant to create for you places initailly, you
have to specified them in the profile.

A place specification can be added to the profile by selecting tlh%,,PIace“-foId-
er and either use the second mouse button or ,Adding Place' J,on within
the ,lcon Area“.

Once you have done this, a dialog box will appear on your screen where you
can enter properties related to a Place. There are two of them that you have to
set. The first one, the name of the place, is mandatory. It will uniquely identify
the place during a Grasshopper session. Thus make sure that you do not assign
a name twice to placksThe second one, the description, serves as a descrip-
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tion of the place. You can put atext into this field that describes the purpose.
Thisfield is optional.

6.1.4.2 Modifying Place Properties

You can change your setting of the places any timeyou like. Thisisaseasy as
adding a new place to your profile.

First you have to select the place entry. After the selection, the related proper-
ties will appear at the right side of the graphical user interface, the ,Object
Property Area®“.

The next, you just have to select the property value and by doing this, the re-
pective field will change to a text-field, where you can make your desire mod-
ifications. The ,Profile-Editor* shall look like Figure 55.

51
-T . 4 :
A X (] [©)
¢ iy %‘ftem || ame ECommetce
- Security = 1| L
® 3 starup || Deseription ||
@ _APlaces :
] EComimer §§
1 Agents :
1 Protocols
|1 Servers
—Lﬂhjects | —ll_FlrupertiBs |

Back Start Cancel

Figure 55: Modifying Place Properties

6.1.4.3 Removing Places

In order to remove a place entry from your profile, you have to select the entry

1. Right at the ,Profile-Editor” you can assign as many as places to a name. The Assistant will
consider all of them as a single place, thus will only create a single place with that name.
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and either uses the second mouse button to activate the remove menu or uses
the ,Remove -lcon“ in the ,lcon-Area“.

6.1.5 Agent Properties

With Agent entry, you can define Agents that will be created during the start-
up of Grasshopper.

You have to note that Agent entry will only appear when you define your
Agent System profile. Thus, it is not applicable to a Region related profileA

6.1.5.1 Adding an Agent Entry

Creating an Agent entry follows the same pattern as creating the other entries.

Once you have selected the ,Agent“-folder, a ,Adding Agent“-lLﬁiJl will
appear in the ,Icon“-area. You can either use this to create an Agent entry or
use the second mouse button to activate an ,,Adding Agent“ menu. Thereatfter,
a dialog box will appear on your screen.

This Agent dialog box contains a form, requesting properties for creating an
Agents. Associated with an Agent entry, there are six properties you have to
provide:

Property Name Purpose Value Type

Nane The Nane property is only | String
for | abeling purpose.
Thus, is used as an |den-
tifier and therefore, nust
be uni que.

In this field, you can
specify a nane for the
Agent. This nane i s used
to identify the Agent
within the profile.

Pl ease note that this
name i s not used to rep-
resent an Agent instance
during runtine. You have
to provide a nanme for an
Agent .
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Property Name Purpose Value Type

Description If you want to provide a String
sone textual information
related to the server,
then you can put it right
here, in this property.
This field is optional.

Cl assnane The d assnane i s nmanda- String
tory. Inthis field, you
have to specify the
fully-qualified Java-

cl assnane that repre-
sents the Agent.

Codebase I f you want that the String
code of the Agent shal
be | oaded froma partic-
ul ar code base, then you
can specify in here by
providing a URL.

Pl ace The Agent can be created |String
initially at a particu-
| ar place. The I nforma-
tionDesk is the default
case. If the creation of
the Agent failed in the
desired Pl ace, the Agent
will be created in the
| nf ormati onDesk only if
the creation was deni ed
by a security policy.

Ar gunent s Any argunents that shall |String
be passed to the Agent
have to be specified
within this field. You
have to note that the
Assi stant will not check
their validity, i.e.

any errors wll pronpt
to you not until the
actual creation process.
The argunents nust be
separated by a space.
This property will only
be shown if the expert-
node has been appli ed.

Thefollowing Figure 56shows the dial og box in which you can enter the value
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for these property types.

agent x|

Name |We t:rﬂxgenﬂ |

Description |Enab|es HTML access to Agent Systern |

Classname |de.iw.wehaewerﬁgentWebSewer ||IE-|
Codehase URL |ﬁ|e:IC:J’D evitehAgenticlassesiwebigent jar |||ﬁ-’v|
Place |InformationDesk |+

Arfuments |p B0 -t Mo fdevirootContext! |

Ok Cancel

Figure 56: Adding an Agent Entry

6.1.5.2 Modifying an Agent Entry

If you want to modify your existent Agent entry you just have to select the
»Agent“-entry beneath the ,Agents“-folder. Once you have done this, the re-
spective properties will be displayed in the ,Object Property Area“.

There are six properties, which are the same as described in the previpus sec-
tion. In order to modify, you have to select the property value. When ever you
move your mouse pointer over a value, a box will surround that value. By
pressung the first mouse button you are able to start your modification.

6.1.5.3 Removing an Agent Entry

If you like to remove an Agent entry from your profile, you have to select the
~ZAgent‘-Entry beneath the ,Agents“-folder. After the selection, you can ei-
ther use the ,Removing“-Icon at the top in the ,Icon“-area or use the second
mouse button to activate the ,Remove“-menu.

As soon as the removal has taken place, the respective Agent icon will be re-
moved from the graphical user interface. Also, the next time you start up an
agency with this profile, it won't create this agent right at the start-up.
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IrfarmationDiesk
Weh Agent
gt et vt "eifdeviroot!

Enable the HTML access .

— = =
) [X] Ve
? iy System Placs
@ 7% Securi ]
s ,% ecurity o
@ ¥ Startup .
@ [ Places .|| Arguments
¢ O Agents Crescrption
i Wekss '

1 Frotocol  Remove Agent

1 Servers

;|| Codebase

dedkvewehSerer Agantiie. .
filedit DevitiebAnenticlas. .

| objects |

—|Fruperties |

Back

Start Cancel

Figure 57: Removing an Agent Entry from Your Profile

6.1.6 Profile Structure

Grasshopper will store all the properties on your file system. The location of
the profiles are specified during the first time invocation of the Assistant. As
described in Chapter 3.1.3, you can provide a profile path for storing the pro-

file values.

If no specification is done, the Assistant assumes that each user has a user
home directory. This home directory isthen used by the Assistant to store the

user’s profile.

The content of such a profile is depending on your setting. In general, a profile
is closely following the pattern of the graphical user interface. For each prop-
erty type: System, Places, Agents, Protocols, and Servers there will a respec-
tive string in the profile, such as, [System] or [Servers], a so called tags.

In addition, for each sub-type of the above property types, a string representa-
tion follows the pattern: [<property type><number>] is used. For example, for

each Agent entry, you will
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[ agent s]
agent O=<nane of agent>
agent 1=<nane of agent>

[ agent O]
[ agent 1]

All property values, as decribed within this chapter, that you have modified via
the ,profile* graphical user interface can be found right after the respective
tags.

You shall note that the profile will only include the property values that you
have explicity modified. The not touched one will not be stored within the pmﬁ
file, since they are default values.

The following Figure 58 just shows one examples of a profile. It includes ent-
ries for places, servers, agents and system.

6.1.7 Modifying the Profile

The Grasshopper system will read in this profile on start-up. One way of
changing the content is to use the Assistant as described above. A more direct
and faster way of ajusting the profile is to directly load it into a text editor.

In the following, a set of examples will show you how it can be done. They
will include adding new places and agents to the profile as well as changing
and adding properties.

The starting point for the examples will be the default profile shown within Fi-
gure 59. The default profile is delivered with Grasshopper contribution.

First, load this profile into your favorite text editor and save it as, for example,
myProfile.ini.
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= E3|

Bl Broker.ini - Editor
Datei  Bearbeiten Suchen 2

[places]
placeB=Authentication

Place Property
[place8] Type

name=Authentication
description=

[agents]
agent@=YebAgent

[agent] Agents Property
place=Web Access

name=WYebAgent Type
description=

classname=de.ikv.uebServer .AgentWebServer

codebase=

[servers] ™

serverB=server-@

[serverd]
Erylither—tiis ) Servers Property

port=14880 Type
name=server-8

description=Using II0P for Agents
protocol=iiop ,

[system] ™
tracelnformation=true
textuallserInterface=true

tracellarnings=true

name=Smart Broker

traceErrors=true Type
log=true

logFile=myLog
reginnnddress=sncket:II192.168.1ﬂﬂ.3?:?ﬂ2ﬂ/GHRegistﬁ2j

1]

graphicallserInterface=true System Property

%

Figure 58: Structure of a Profile

B default.ini - Editor =l B2
Datei Bearbeiten Suchen 2
[system] -

textuallserInterface=true
graphicallUserInterface=true
traceMarnings=true
traceErrors=true

.:.J L

Figure 59: The default Profile
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6.1.7.1 Adding New Places

If your application need some places to be created in advance and automati- N
cally by the Assistant then you have to modify myProfile.ini in the following ?

way:
1. Using atext editor and opens the file myProfile.ini

2. Adding beneath the last line of the [ system]-block, the [places]-tag. This
tells Grasshopper that some place specifications will follow. The [ places]
collects all place-entries and has the place<number>=<Name of Place>
attribute. For each entries, the <number> has to be unique, since Grass-
hopper is using this for identification purposes.

3. Putting on the next line: placeO=myFirstPlace

4. In order to specify the place entry place0, you have to add the [ placeQ] -tag
to the profile. Thistag includes two attributes, one identifying the name of
the place to be displayed within the agency’s graphical user interface and
the second provides a description of the place. The structure looks like as
follow: <name>=<Place name> and<description>=<text>.

5. Putting the following value into the profile:
name=my first place
description=Thisis my first place to be created by the Assistant.
The profile shall look like shown in Figure 60.

El myProfile.ini - Editor

Datei Bearbeitery Suchen  #

[[systen] =
textuallserInterface=true
graphicalUserInterface=true
traceWarnings=true
traceErrors=true

[places]
placeB=myFirstPlace

[placed]
name=my first place
description= This is my first place created by the Assistant. —

-

] ol

Figure 60: myProfile

6. To create an agency with this profile use the following commands:
java de.ikv.grasshopper.Grasshopper a -pr myProfile. Thereafter, the fol-
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lowing Figure 61 agency shall be shown on your computer screen.

ﬂ Explorer [sulaco]

File Edit View Object Tools Help

OO0 B Xt m @ »0ur & 0

‘3 InfnrmgutinnDeak
2y first place,

[ [©]

-1ol x|

Lacation
[fame
Blegemption

it
State

ForHalp, press Fil

Figure 61: The Agency using myProfile

6.1.7.2 Adding New Agents

Correspinding to adding a new place is the adding of agent entries to the pro-

file. For this purpose, some tags has to be used. The relevant tags are:

» [agents]: This group the agent entries. Same[plsaces|, the only
attribute isagent<number>=<name of agent>. The number must be

unique.

* [agent<number>]: Each entry stated ipagents] will have an corre-
sponding tag that specified the attributes of an agent. The possible

attributes are defined Chapter 6.1.5; thesenamae, place, description,

classname, codebase, andarguments.

In order to add an agent entry to the profile, you have to add the following en-
tries to your profile as shown in Figure 62.

This example takes one argument that identifies the Region Refistry to be con-
tacted. If you are using your own Region, Hrguments attribute must be
modified. Remember in order to create this example Agent, the CLASSPATH
must be extended to point Grasshopper examples directory.

If you want to pass more arguments to your self-programmed Agents then you
have to put them all on a line where each argument is enclosed by quotation

marks and is separated by a space, e.g., ,argl” ,arg2“ ,arg3“ ...8
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B myPiofile.ini - Editor

Datei Bearbeiten Suchen

[places] ‘:J
placeB=myFirstPlace

[placed]
name=my first place
description= This is my first place created by the Assistant.

[agents]
agentB=myFirstAgent

[agent@]name

place=my first place

name=RegionClienthgent

description= "This an agent contacting the region"
classname=examples.simple.RegionClienthgent
codebase=

arguments= “socket://193.158.64_.252:78208/GHRegistry”

4] 2

Figure 62: myProfile including Agent entries

6.1.7.3 Adding Agency'’s Attributes

There are also some tags and attributes associated with an Agency. The com-
plete set is described in Chapter 6.1.1. The following example shows only an
excerpt, just giving you an idee what attributes for Agency you can set within
the profile.

Properties related to an Agency is addressed with the [ system]-tag. MyPro-
file.ini has such an entry which had already included four attributes. These
covers interfaces and the types of information to be output.

The following example will show you how you can give an Agency a partic-
ular name and forceit to writeall outputsinto alogfile. It also showsyou how
you can put down the initial address of a Region. The Figure 63 showsall ent-
ries you have to add to your profile.

These attributes are involved in this example:

* name=<name of the Agency>: Put down the desire name of the
Agency. For the example, this name is used: ,My first Agency*.

» log=<true/false>: Set this attribute to true, in order to activate the log-
going feature.

* logFile=<Name of the file>: Write down the file name. The example
uses D://users/dev/MyLogFile
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* regionAddress=<Grasshopper Address>: Put down the address of the
Region. The example shows the Region used by IKV.

ﬂ Explorer [sulaco] _| i

File Edit Wiew Object Tools Help

U0 B Xt | & rir & O

' InfarmationDesk ==
& iy etaiacE) [F)

Laration iy st 11192 1 LU= 2300

[feme puy firet place
Descniption Fingas ooy it jplace arests

State KOTIVE

Figure 63: Extending Agency’s Entry

6.2 Modifying Preferences
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x|
| =
5 T [0
¢ fg Agent System Ul dceess Contral  True

% Comrunication Service |
H socket7000 :
T iiop A | St urity Falsn
?: socket Higst
W ormi *
% Security
2 Trace
@ 1 Desktop
@~ [T, Explarer
& @ Catalog Window
@ & Consoleywindow
5 Thread Monitar

| objects | |Properties

[Marme sUlF0E

Figure 64: The Preference Window
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A Grasshopper Program Switches

This appendix describes the usage of the command-line switches for starting
up Grasshopper applications.

Grasshopper provides you a simple start-up program in form of a shell script,

which enables you of launching different Grasshopper applicationsin agener-

ic way. The term ,,Grasshopper application“ is a collective noun for the pro-
grams: Assistant, Agency and Region. Each time this collective noun is used,
all the provided information applies to either programs.

In order to start a Grasshopper application you have to use the following com-
mand within a shell:

Grasshopper [Command] [Option]+ [Parameter]+ [--] [PassThru-Options]

9 parameters via the command-line. This is due to the limitation of the Wi

You shall keep in your mind, that on Window 9x, you are only be able to pas
dows 9x. / i \

The[Command] part is used to specify the type of application to be launched
by the start-up program. With the next part,[tBptions], you can declare set-

ting values for the Grasshopper environment, in general [Ha@ameter]

part, you can indicate selective parameters to be used for configuring the to be
launched application. To signify the end of Grasshopper related parameters,
you shall use [--]. If you need to pass arguments to running environment, such
as, CORBA or the to be launched applications needs arguments, you can spec-
ify them thereafter.

Switches Grammar: EBNF

The grammar specification, which uses EBNF as the notation, describing all
the possible switches are as followed:
(1) <grasshopper>::= 'Grasshopper ' [<applications>]
(2) <applications>::= [<help>] | [{<assistant> | {<region> | <agency>}}]
(3) <help>::="-h[elp] ’;
(4) <assistant>::= ([<verbose>] [<path> ]);
(5) <region>::="r[egion] ’ ([<xcommon-options>] [<region-options>]);
(6) <agency>::="a[gency] ’ ([common-options>] [<agency-options>]);
(7) <common-options>::= ([<name>] [<preferences>] [<io-options>))
(8) <name>::="-n[ame] ' NAME
(9) <preferences>::= <profile> <path>
(10)<profile>::="-pr[ofile] * FILE
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(11)<path>::="-pafth] ' PATH

(12)<io-options>::= [<verbose>] [<log>] [<tui>] [<gui>]
(13)<verbose>::='-v[erbose]’

(14)<log>::="-l[og] ' LOGFILE

(15)<tui>::="-t[ui]’

(16)<gui>::="-g[ui] ’

(17)<region-options>::="

(18)<agency-options>::= [<region url>] [<persistence>] [<access control]
[<server>]+ [<place>]+ [<agent>]+

(19)<region-URL>::="-r[egion] " URL
(20)<persistence>::= -pe[rsistence] ’

(21)<access control>::='-ac[cess]’
(22)<server>::="-ser[ver] ' PROTOCOL [PORT]
(23)<place>::="-p[lace] ' PLACENAME [DESCRIPTION]

(24)<agent>:= -a[gent] ' CLASS[@PLACENAME] ([CODEBASE
[ARGUMENTS]+])

Description of Each Command-line Option:

The following three tables provides a detailed description of each possible
switches of each part:

Command Descriptions

[] If you invoke the start-up program

wi th no argunent, an Assistant will be
started. This Assistant will gui de you
thru the start-up and custom zi ng pro-
cedures of an Agency and a Regi on.
Note, if you need to create or adjust-
ment your personalized profile, this
way of starting up is reconmended.
More details about the usage of the
Assi stant, please refer to Chapter 3
in this docunentation.

Table 1. Command Flags
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Command

r[ egi on]

If you want to | aunch a Regi on, you
have to use the r[egion] command
paraneter. In general, the Region wl|
use default settings.

I f personalized settings are required,
you have to use the Assistant (see
above) or hand over a defined profile
by specifying it with the -prf[ofile]
<filename> and by setting the path to
the profile with the -path paraneter.
The last input is only required if the
profile is stored in a | ocation which
differs fromthe default |ocation,
i.e., the |l ocation where G asshopper
was initially installed.

al[ gency]

Anal og to the region conmand-fl ag,
this will launch an Agency using the
default settings.

I f other settings shall be used, you
have to specific the profile with the
-profile <fil ename> paraneter or start
t he Agency via the Assistant.

Table 1. Command Flags

Options Descriptions

-hl el p]

By i nvoking the start-up programwth
this flag, a list of all possible
switches along with a short descri p-
tionof it will be displayed to you on
your screen.

Not e, any ot her hand-over command-|i ne
options along will be ignored. This
hol ds for any Grasshopper applications
to be | aunched.

- v[ er bose]

By using this flag, sonme additional
output will be shown. In general, only
error nessages wll be displayed. If
you activate the verbose node al so
war ni ng as well as further information
wi ||l be provided.

Table 2: Option Flags
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Options Descriptions

-pr[ofile] This flag enables you to specify a

FI LENAVE profile to be used instead of the
default one. Once specified the start-
up programw || take the preferences

fromthe specified profile for setting
up the newy created Agency or Region.
The profile option will be ignored if
the Assistant is used.

The FILENAME is a nmust attribute and
can therefore not be omtted. You can
speci fied the FI LENAME either abso-
lutely or relatively. For exanple on a
W ndows System an absol ute defi ned

FI LENAVE may | ook like this: d:/users/
Agent/ Shopping.ini. Arelatively
defined nane will be just Shop-
ping.ini.

For nore details about the structure
of a profile, please refer to

Chapter 6.1.

-pa[th] PATH You can provide a new path pointing to
the profiles and preference files to
be used for the start-up of an Assi st-
ant, Agency and Regi on.

The PATH is a nmust attribute and has
to be in the absolute form pointing
fromroot to the directory, where the
profiles are stored.

-1[og] LOGFILE | This option will arrange G asshopper
towite out all warnings, errors, and
additional information to the speci-
fied log-file named by LOGFI LE

The LOGFI LE nane has to be provided
and can be either stated absolutely or
just naned a file name. If only afile
name is given, the default preference
path is used as the storing | ocation.

Table 2: Option Flags
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Parameters Descriptions

-n[ amre] NAME In cases that you have to assign a
nane to an Agency or a Region explic-
itly, you must use this paraneter
Note that this parameter is only
appl i cable in conbination with the
command option a[gency] or r[egion].
No effect will take place with the
Assistant; it will be sinply ignored.
The NAME i s a string and can be in any
conbi nati on of printable characters or
nunbers.

-g[ui] Applying this flag in conjunction wth

the command a[ gency] or r[egion], the
associ at ed graphical user interface
wi Il be displayed on the screen.

Just for your Information, you can

al so | aunch a graphical user interface
via the tui-command. You just have to
type in: gui within the command-1i ne.

tufi]

If you apply the -t[ui] option, a tex-
tual user interface related either to
an Agency or a Region will be started
al ong, dependi ng on whi ch conmand
option you were used.

-r[egion] URL

This option allows you to tell an
Agency, the | ocation address of an
exi sting and running Region. The
address is specified as a URL.

The URL has the follow ng representa-
tion:

<pr ot ocol >://{<host >: <Port >}/ <Regi on-
Name>.

For exanple, the followi ng Strings are
all valid URLs:

» socket://artemis:7020/GHRegistry
o socket://122.122.122.122:7020/RegionRegistny
 socket://localhost:13000

Table 3: Parameters Options
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Parameters Descriptions

-pe[rsistence] |In order to enable an Agency to sup-
port persistency, this option shall be
used. You won't see any graphical dif-

ferences between an Agency running

with or without the persistency serv-

ice. This function will only affect

Agents that are designed and imple-

mented with persistency support,i.e.,

are a subclass of either PersistentMo-

bileAgent or PersistentStationaryA-

gent.

For more details, please consults the
Programmer’s Guide.

-ac[cess] This option will turn on the security

feature of an Agency. Once activated,
the Agency will follow a security pol-
icy to supervise any actions carried

out by any Agents.

Note, you won't actually become aware
that the security feature is activated
except that of some security related
exception are shown and a slight per-
formance reduction of youragent-based

applications.
-ser[ver] You caninitially define servers to be
PROTOCOL launched by the start-up program. The
[PORT] server option requires two arguments.

One, the Protocol, is a must attribute
while the second, the [Port], is
optional.

With the 'Protocol’ you can select the
type of the server to be started. In
general, you can pick out a socket-
server, iiop-server, rmi-server.
Besides the selection of the protocol
type, you can also specify the portto
be used by the server.

If you need multiple servers, you have
to apply this option respectively.
Please note that Grasshopper will
start a socket-server on port 7000 on
default. The same also holds for a
Region. In this case the port 7020 is
used.

Table 3: Parameters Options
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Parameters Descriptions

-p[ | ace]
PLACENAMVE
[ DESCRI PTI ON]

You can tell the start-up programto
create initially a Place for you. The
nane of the Place is specified by PLA-
CENAME. Any printable characters or
nunbers can be used.

If nore Places have to be created, a
mul tiple application of this optionis
possi bl e. Associated with a Place is
al so a description which can be
applied by the [Description] field.

Pl ease note that you have to quote the
descri ption.

Table 3: Parameters Options
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Parameters

Descriptions

- a[ agent ]
CLASS[ @LA-
CENAME]

([ CODEBASE

[ ARGUMENTS] +] )

Al ong the creation of the Agency, you
can also create initially some Agents
just by using the -agent option. To do
this, you have to provide sone argu-
ments to this option.

Wth the first one, the CLASSNAVE

whi ch is mandatory, you specify the
nane of the class to be | oaded. You
have to provide the the fully qualify
Java cl ass nanme, i.e., including the
package nane.

For exanpl e: de.ikv.grasshopper. exam
pl es. Hel | oWor | dAgent is a valid input.
In this context, please note that you
do not have to provide the '.class’

extension.

If you want the Agent to be created

within a particular place, you have to

specify it with the option [@PLA-

CENAME]. Please note that there is no

space between CLASS and @PLACENAME.
The given place must be existent,

i.e., has been specified via the

option '-place’ (see above).

For example: the definition
de.ikv.grasshopper.examples.HelloW-
orldAgent@Placel is a valid specifica-

tion.

Besides the declaration of the class,

you have to make sure that the CLASS-

PATH environment parameter contains an

entry, pointing to the byte-codes

repectively. Another alternative to

load the class of the specified agent

is to provide a CODEBASE. A code base

identify a location from where the

class can be loaded.

The codebase can for example look like

this: http://www.grasshopper.de/

classes

If your Agentrequires some arguments,

you can provide them after the code-

base specification. One important

thing you have to keep in mind, once

you have to specify some arguments,

the codebase has to be declared as a

URL or be an empty string.
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B Grasshopper TUI Commands

Besidesthe graphical user interface, you can also use the textual user interface
to access Grasshopper functionality. Such an interface enables you to invoke
commands in an environment with no graphical supports.

Both Agency and Region have such atextual interface. In the following, the
commands recognized by both interfaces will be explained.

The first section identifies common commands applicable to both, while the
second and third part only to specific ones for Agent-System and Region.

B.1 Common TUI-Commands

There are a set of commands applicable to both, the Agent-System and Re-
gion. Thelist of the following commands are defined:

* Close, Annex B.1.1

» Exit, Annex B.1.2

* Gc, Annex B.1.3

* Gui, Annex B.1.4

* Help and ?, Annex B.1.5
* Info, Annex B.1.6

» List, Annex B.1.7

* Remove, Annex B.1.8

» Status, Annex B.1.9

e Thread, Annex B.1.10.

» Histroy and related, Annex B.1.11
e Trace, Annex B.1.12

B.1.1 Close

The ,Close“-command enables you to close only the textual user interface
without terminating the process of an Agent-System or a Region, i.e., you only
close your the access point to it.
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You haveto be aware of that once you had closed atextual user interface, you
might have lost any access points to either an Agent-System or Region.

For example, if you have started an Agent-System only with the textual user
interface, your only entry point to the Agent-System functionsis provided by
the this. Just by closing it, you will lose any control possibility, permanently.

Thereafter, you can either let the Agent-System alive or use system specific
command to terminate it.

B.1.2 Exit

The ,Exit*-command will end the process of an Agent-System or a Region.
Any used resource will be freed.

If called on an Agent-System, the ,Exit“-command will also deregister all
components (Places, Agents, and its own Agent-System entry) from the Re-
gion.

B.1.3 Gc

Once invoked the ,,Gc“-command, the garbage collector of the underneath vir-
tual machine will be activated, allowing it to clean up and free not used resouc-
es.

This command has no parameters and no output to be printed on the your
screen.

B.1.4 Gui

This will activate the graphical user interface of the component. The ,Gui“-
command has no further parameter.

You can find more usage information related to an Agent-System Window in
Chapter 4.3. Within the same chapter at Section 4.4 you will find information
for a Region Registry.

B.1.5 Helpor ?

The ,Help“ or ,?“-command prints some help messages. Without providing
any options, this will give you an overview of all applicable TUI-commands.
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If you need usage instructionsfor a particular command, you cantypeinasan
option to the ,Help“-command, for example: help list.

The syntax of this command is:

{help|?} [Rcommand-name>].

B.1.6 Info

The ,List“-command provides you some overall information. If you need de-
tail information of a particular component then you have to use the ,Info*-
command. By specifying the item number, the associated detail information
will be displayed.

The syntax of this command is:
info [#item number]*

If you want multiple detail information, you can do that by providing multiple
item numbers.

B.1.6.1 Output of Info

The ,Info“-command can be applied to all components. Since each compo-
nent has its own set of attributes, the view of the output vary depending on the
selected component.

The following described attributtes can also be used for the ,List“-command

to construct a filter for selecting or searching only particular information. Tm
attributes are the same as those Keys described in Annex B.1.7.

Attributes of Place

Once you apply ,Info” on an entry of a Place, the following attributes as de-
picted within Figure 1 will be displayed:

* Name: Name the place name.
» Descrition: Provide textual description of the place.
» State: Tell the state of the place either active or in-active

» Location: Specify the location address of the place (see Annex B.1.7 for
the syntax description)

125



USER’'S GUIDE

) myAgency _ 0] %]
> info #2 -
NAME : myPlace

DESCRIPTION = This is my first place

BTATE : State{ACTIVEZ

LOCATION : grasshopperiiop:/-192.168.188.37/myfigency/myPlace J
b

> -
Jl | v

Figure 1: Detail Information Related to a Place

Attribute of Agent

Applying ,Info” to an Agent, the following information as depicted in will be
provided to you on the screen:

» Type: Identify the type of the agent, either mobile or stationary
* Name: Name the agent name

» Description: Provide textual description of the agent

« Identifier: Contain the Agent Identifier

» State: Tell the state of the Agent, either active or inactive

» Home: Identify the location, where the agent was created (see Annex
B.1.7 for the syntax description for a location)

» Location: Specify the current location of the agent (see Annex B.1.7 for
the syntax description)

» LastLocation: Name the previous location from where the agent come
from

» Codebase: Declare the location from where the code of the agent can be
loaded (see Annex B.1.7 or the Programmer’s Guide for more detail)

» Properties: List the properties of an Agent
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/ myAgency H[=l 3
> info H1 N
TYPE = mobile_agent
NAME : BoomerangAgent
DESCRIPTION : Grasshopper Agent
IDENT IFIER = Agent#192.168.1008. 374200001 -10H18-44-11-888 40
TATE : State{ACTIVE}
OME : grasshopperiiop:/-192_168.100.37/nyfigency
LOCATION : grasshopperiiop:/-192.168.188.37/nyAgency/Informat ionDesk
LAST LOCATION : grasshopperiiop:-/-192_168.108.37/nyAgency/InformationDesk
ICODEBASE = file:/d: utils/gh/examples/classes/
IPROPERTIES
F— listing properties ——
A
1 | W

Figure 2: Detail Information Related to an Agent

Attributes of Agent-System

Applying this command to an Agent-System, the following output as depicted
in Figure 3 shall be appeard on your screen:

& myRegion

> info #5 N
TYPE : grasshopper_agentsysten

NAME : myAgency

[DENTIFIER : AgentSystentti92.168.100.37142000—A1—10AHA9-42-24-34740 J
LOCATION : grascshopperiiop://192_.168_188.37/nyAgency

>

>

> v
( | H 4

Figure 3: Detail Information Related to an Agent-System

There are four attributes related to an Agent-System entry:
» Type: Idenity the type of the Agent-System
* Name: Tell the name of the Agent-System
* ldentifier: Specify the unique identify of an Agent-System
» Location: Declare the address of the Agent-System.
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B.1.7 List

The ,List“-command enables you to view the existing agents and places at a
current Agency, if you apply this to an Agent-System. To get an overview of
all existing components within a region, you have to use the ,List*-command
provided by the Region.

The following Figure 4 shows an exemplary output of this command, applied
from a Region’s textual user interface, on your screen.

'5 myRegion [_ (O] x|
> list -
GENCIES :

# T NamesLocation

5 G myfAgency
grazzhopperiiop: /7192 168 _.1608.37/myAgency

IPLACES :

# A NamesLocation

6 + InformationDesk
grazzhopperiiop: /7192 168 .108.37 myAgency-InformnationDesk

AGENTS =

#T A Name/ID

7 A + BoomerangfAgent
Agent#192.168.100.37#2000—-A1—1 011 0—44-11-8884#8

8 A + ActionfAgent
Agent#192.168.1808.371#2008-A1-101#1A-43-52-628#8

>
1| | ﬂ_/

Figure 4: List Command

You can use options with this command. There are two usage syntaxes, de-
pending whether you are calling this via the Region’s or Agent-System’s tex-
tual user interface:

Syntax for Region

List [agencies : places : agents] [, filter”]

The command provides three selectors from where you can choose from. The
‘agencies’ one will only display entries related with Agent-Systems. The
'place’ or 'agents’ does the same, but only list respective information.

A more advance information selection mechanism can be used. You can build
your own search filter (see below for more information).
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Syntax for Agent-System
List [places : agents] [, filter”]

In order to list only the created places at the current agency, you must apply
the ,place“-option. By using the ,agent“-option, only agent related informa-
tion is listed. These two options will cover probably most of your use cases.

B.1.7.1 TheFilter Construct

But however, if you need a more detail listing mechanism, you can use a so-
called ,filter* to define the exactly type of information your are looking for.
At the beginning, the ,filter*-construct look very complex, but it isn't.

The grammar, specified in EBNF, of the filter is specified in terms of a
St r i ng whose content must match to the following syntax:

Filter = not-filter
not-filter = (1)? orfilter*
or-filker = and-filter (’|' and-filter )*
and-filter = item (’'&’ item )*
item = key comperator value
| ’C not-filter )’
comperator = = # equals
| # starts with
| '$ # ends with
| '~ # contains
key = java.lang.String
value = java.lang.String

The minimal construct is ,item“. By resolving item into its components, one
will get the three components: a key, a comperator and a value:

item = key conperator val ue

These components are terminal symbols and can be therefore map onto char-
acter values. The key value represents the type, the comperator is a binary op-
erator, and the value contains the information to be matched.

Keys

The following table lists all available keys and the components to which they
can be applied to.

(i.e., agencies, places, and agents). For instancECIDIEBASE key can only

be applied to agents, and the LASTLOCATION key is only valid for mobi
agents. If, for example, a list method is invoked with a filter that contains the
LASTLOCATION key, all Grasshopper components that cannot be applied to
this key are automatically excluded from the search. Thus, a method call that

Note that some keys cannot be applied to all kinds of Grasshopper compone?ts
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usesthe LASTLOCATION key withinitsfilter can only return alist of mobile
agents.

Filter key Description

CODEBASE This key identifies the code base
of an agent. Such a code base
tells the system from where to
| oad the code of the agent.

In general, a code bath is struc-
tured as foll owed:

<P_r otocol >:/[<path> or {<path>/
<file>}.

The correspondi ng val ue nmust match
to the code base syntax defined in
Section 5.3 of the Programmer’s

Guide.

DESCRI PTI ON By applying this, the textual de-
scription field of the searched
componentis used for the matching
criteria.

HOVE If you want to find components
from a particular home, this key
shall be used. Note that this key

is equal to LOCATION for station-
ary agents.

The home key contains the host,
the name of the Agency and -op-
tionally- the place name only if
the Agent was created within a
place differentfromthe ,Informa-
tion-Desk®.

Table 4: Filter Keys
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Filter key Description

LASTLOCATI ON If you want to |ist conponents
that have been mgrated from a
particular | ocation to the current
Agency, this key has to be defined
wthin the filter.

The syntax of the corresponding
key val ue nmust match to a textual
representation as defined in Sec-
tion 5.4. of the Programmer’s

Guide

LOCATI ON The LOCATION key specifies the
current location of the searched
component. By using this key, you
are able to select components
based on their current location.

The syntax of a value for this key
must match to a textual represen-
tation as defined in Section 5.4.
of Programmer’s Guide

NANMVE This represents the name of the
searched component.

SERVI CEI D Each searchable component is as-
signed to an identifier. This
identifier is uniqgue and can be
used to uniquely addressing a com-
ponent.

The syntax of for this is defined
in Section 5.1. of the Program-
mer’s Guide.

Table 4: Filter Keys
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Filter key

Description

STATE Current state of the searched com
ponent .
A val ue of this key corresponds to
the return value of the nethod
getState() of the class Agentlnfo
or Pl acel nfo.

TYPE Type of the searched conponent.

A val ue of this key corresponds to
the return value of the nethod
get Type() of the class Agentinfo
or Agent Systenl nfo.

Comperator

Table 4: Filter Keys

You can use the following comperators to define your search constraint:

Comperator

Description

If you are | ooking for a specific
i nformation that which shall
match to a particul ar val ue, use
t he equal conperator. For exam

pl e,
list ,name=ActionAgent"

will list only agents named
~ActionAgent".

Wth the start-with conperator,
you can list the infornmation that
starts with the val ue you have
speci fied al ong. For exanpl e,

list ,name”Act"
will list all entries that have

»Act* as the beginning sequence
of characters.

Table 5: Comperators
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Comperator Description

'$ Anal og to start-with, you can

al so use the end-w th conperator,
if you want to find information
that ends with a particul ar
sequence of characters. For exam
pl e:

list ,name$gent
will list all entries that con-

tains in its name the ending
sequence ,gent".

"~ For searching information that
contains a particul ar sequence of
characters, the contain-with com
perator shall be used. For exam
pl e,

list ,name~168.17"

All entries containing the speci-
fied values will be displayed.

Table 5: Comperators

B.1.7.2 Output of List

The output of the ,List“-command is organized in a table which is shown in
Figure 4. Within this figure, there are some used symboles, which needs to be
explained:

* The '# labels the column that contains the identifier of the row. The
given value, or also called ,Item Number®, is to be used to identify the
entry. For example, you have to use this ,item“-number for the
.Remove” or ,Info“-command.

* The 'A symbole represents the column intented for holding state infor-
mation. A '+’ means in this context that the named object is currently
active. Respectively, a '-’ reflect the resume state.

» The 'T" symbole will only appear for Agent or Agent-System related
entries. For agents, if a 'S’ appears in this column, it means that the
addressed Agent is stationary and if ‘M’ is displayed then it is a mobile
one. Related to an Agent-System, a ‘G’ means that your are dealing
with a Grasshopper Agent-System.

* The 'Name’ represents the textual identifier of a component (Place or
Agent).
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» The 'Location’ specifies the address of the place. For example, this has
to be provided to the ,Move“-command, telling the system where to
move an Agent.

A location specification has the following form: <protocol>://<host>/
<agencyName>/<PlaceName>.

 The ’'Agent Identifier’ is unique and has the following syntax:
<type>#<home>#<Date>#<Time>#<Generationld>, where the
<home> represents the host address that an Agent was created and
<Generationld> tells you whether the Agent is a master or a copy. The
<Generationld> follows such a number scheme: <master>.<CopyFrom-
Master>.<CopyfromthefirstCopy>.<CopyFromTheSecondCopy>'...".
For example, the third generation copy from the master will have
0.1.1.1 as its generation identifier. The second copy of the first copy
will have 0.1.2.

The following will illustrate these described symbols.

Nared )
Location Adar ifi
Conporett es  Agatldatifier

& myAgency2
ltemNuTber p1ase
PLACES :
\AtLH Name/Location
1 + myPlace » HaE
grasshopperiiop: /7192 .168.180.37/nyAgency2 /myPlace :
S&tLB @ + InformationDesk Ertne
grasshopperiiop://1%2_168_180.37/nyfAgency?/Informat ionDesk
_/
AGENTS : N
A Name/ID
! . Agt
2 A + BoomerangAgent i .
Agentit1?2. 168,180, 374206000106 #37-14-08-09 740 E‘tn s
3 A + fActionAgent
Type fgent#192.168.108. 3742000-61-86§07-13-36-39340 )
5 B
1N | oy

Figure 5: List Output Description

Places Entries
The output syntax for a place is comprised of three entries:

» The first one identifies the item number. This number is used by the
TUI to identify an entry and must be provided by to other commands.

» The second entry tells you about the state of the place. A place can be
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active, represented by '+’, or inactive, represented by ’-’.

» The third entry specifies the name and the location specification of the
place.

For example, a valid entry for a place shall look like this:

3 + myPlace
grasshopperiiop://194.100.156.33/myAgtency/myPlace

Agent Entries
The output syntax for agents is made up of four entries:

» The first one represents the item number. This must be used by other
commands, such as ,Remove*, to identifiy the selected entry.

» The second entry identifies the type of the agent. Within Grasshopper,
two types are supported: one for stationary agent, which is represented
by 'S’, and two for mobile agents, which has the 'A-symbol.

» The third one reflects the state of the agent. An Agent is either active
('+) or inactive (-).

» The last entry specifies the Name and the Agentldentifier.

Agent-System Entries

The output entry syntax for an Agent-System is quite similar to the agent one.
It contains four entries:

» The first one specifies the item number of the entry.

» The second one tells you the type of the Agent-System. Mostly, the
symbole 'G’ will appear. This stands for a Grasshopper Agent-System.

» The third part identies the name of the Agent-System.
» The fourth declares the address of the Agent-System.

B.1.7.3 Example

In order to be a little bit more familiar with the ,filter®, you can see some ex- o

amples in this section: ?
 Listing agents which are created at a particular Agency:

i st agent honme~<I P- Addr ess>
 Listing all active places within an Agency:

list place state=active

 Listing all mobile agents:
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list agent type~nobile

 Listing agents that are from a specific location:

list agent | ocation~<|P-Address>

B.1.8 Remove

The ,Remove“-command enables you to delete Agents, Places, and Agent-
System. The syntax for this command is:

remove [#item]+

The only parameter for this command is the item number identifying the entry
to be removed. You can retrieve the item number of an entry via the list-com-
mand, which is displayed in the column marked with the '#-symbols.

You can combine multiple remove request into one just by providing all item
numbers of those entries, lined into a sequence of item numbers.

remove #3 #2 #6

By applying this command within the Region’s textual user interface, only the
entries are deleted from the internal registry, i.e., Agents, Places, and Agent-
System are stilll existing; they are just not be registered anymore.

There is a very important difference between the ,Remove* applied within the
Agent-System’s textual user interface and the one provided from the Region.
Once used on an Agent-System for deleting either places or agents, they are
actually deleted from the system. Also, this command deregisters them from
the Region.

You shall note that the item number '#0’ is reserved for the default place, the
information desk, which cannot be removed.

B.1.9 Satus

The ,Status“-command displays information related to the component (Agen-
cy and Region). This command takes no parameter.

Depending on whether you call this command within the Agency or Region,
a different list of attributes will be shown.
Attributesfor Agent-System:
The ,Status” will print the following attributes on the screen:
 Identifier: This identifies uniquely an Agent-System. The structuring
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pattern follows the same rule as for Agentldentifier, which was
described in Annex B.1.7.

Alive: This tells you about the state the Agent-System. It can represent
two value: either true or false.

Servers: This entry declares the number and types of active communica-
tion servers at the current Agent-System. The location address of each
server is also provided.

An Agent-System can held a list of communication servers. A default
socket server will be started by the communcation service at port 7000
during the start-up.

Grasshopper initially supports three types of communication server:
socket, iiop, and rmi. You can extent Grasshopper with your own server,
in this case please refer to the respective chapter within the Program-
mer’s Guide (??7?).

Protocols: This entry names the supported protocols. In a default case,
iiop, rmi, and socket are supported.

Memory: The memory attribute informs you of the current memory
usage.

Attributesfor Region:

Servers: The same as described for an Agent-System, this entry identi-
fyies the active servers at the current Region.

Protocols: This declares the supported protocol at the current Region.

Memory: This will inform you about the current memory usage of the
region.

B.1.10 Thread

The ,Thread“-command will print out all threads of a component, which can
be either an Agent-System or a Region.

The following shows the outputs of this command. The information provided
in each row follows the pattern:

<Type>: <NAME>’;’ 'Priority:’<Value> ['Daemon’] <State>, where

<Type> tells you whether the information is about a ,Thread” or a
»Thread Group“.

<Name> identifies the name of the instance of the <Type>.
'Priority:’<Value> declares the priority which the instance of <Type> is

137



USER’'S GUIDE

running.

[[Daemon’] is optional and is only provided if the thread is a daemon
thread.

» <State> contains state of information of the instance.

<Type>:<Name>;'Priority:‘<Value> [Daemon] <State>

]

/ mpAgency

> threaly + ‘ / /
THREAD GROUP: system; Max Priority: 18

THREAD: Reference Handler; Priority: 1@ [Daemon] [Alivel
THREAD: Finalizer; Priority: 8 [Daemonl] [Alivel
THREAD: Signal Dlspatcher, Priority: 18 [Daemonl [Alivel
THREAD GROUP: main; Max Priority: 18
THREAD: main; Priority: 5 [Alivel
THREAD: AUT-EventQueue—B; Priority: 6 [Alivel
THREAD: SunToolkit.PostEventQueue—@; Priority: 5 [Alivel
THREAD: AWT-UWindows; Priority: 5 [Alivel
THREAD: Thread-2; Priority: 5 [Alivel
THREAD: TCP Receiver; Priority: 4 [Alivel
THREAD: JavalDL Listener; Priority: 5 [Daemon] [Alivel
THREAD: JavalDL Reader for 192.168.18@_.37:988; Priority: 5 [Daemonl] [Alivel
THREAD: JavalDL Reader for 192.168.180.37:1813; Priority: 5 [Daemonl] [Alivel
THREAD: MAFAgentSystem; Priority: 5 [Alivel
THREAD: Thread-5; Priority: 5 [Alivel
THREAD: ﬂgentSystem, Priority: 5 [Alivel
THREAD: Worker#B@; Priority: 5 [Alivel

THREAD: Workeritl; Priority: 5 [Alivel
THREAD: UYorker#2; Priority: 5 [Alivel
THREAD: UYorker#d; Priority: 5 [Alivel
THREAD: Yorker#4; Priority: 5 [Alivel
THREAD: Yorker#5; Priority: 5 [Alivel
THREAD: Workeritb; Priority: 5 [Alivel
THREAD: UWorker#?; Priority: 5 [Alivel
THREAD: Uorker#8; Priority: 5 [Alivel
THREAD: Worker#?; Priority: 5 [Alivel

THREAD: Screen Updater; Priority: 4 [Alivel
THREAD: TimerQueue; Priority: 6 [Daemon] [Alivel
THREAD GROUP: Grasshopper; Max Priority: 18
THREAD GROUP: figent—1; Max Priority: 4
THREAD GROUP: Agent—2; Max PPlDPlty 4
THREAD GROUP: Listener; Max Priority: 18
THREAD: Listener#192.168.180. 37#2333 8118487 53 29772805 Priority: 5 [Alivel <== current
THREAD GROUP: SeedGenerator ThreadGroup; Max Priority: 1@
THREAD: SeedGenerator Thread; Priority: 1 [Daemon] [Alivel

e T

Figure 6: Outputs of the ,Thread“-Command

The History command provides an efficient mean to reuse your recent called
commands within the Tui. Once called, a list of called commands will be dis-
played. Each command is assigned to a number, which can be used in conjuc-
tion with the command ,!“. For example, and assuming the history provides
the following outputs as shown in Figure 7:
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% OwWRegion [_ O]
h i
: list

: help list :

: list agents LOCATION=192_168_.188_37
: list agents LOCATION™1%2_168_1680.37
= status

: history

= help

=

SN

: help

B: help ?

1: 7T list

2: help h

3: h

S |

Figure 7: History Command

With the ,!“-command you can type in for example ,!3" and all agents which
are from location with the IP-Address: 192.168.100.37 will be shown to you.

If you just want to repeat your last called command, you have to use ,!!“.
For summary, the called syntax for is as followed:
* history

e I<number>
o |l

B.1.11.1 Modifying the History Files

Grasshopper will store a history file for each created Agent System. The dif-

ferentiation will be made in accordance to the given name of the Agent Sys-

tem, i.e., each Agent System with a particular will have an associated history
file, storing the last executed commands. The number of stored commands is
defaultly set to 100.

Remember, the histrory file will only be created by the textual interface and
not by the graphical user interface. &

For Windows NT, the history file can be normally found under Windows
c:/winnt/profiles/<username>/.grasshopper. If you are using Windows 2006}"53_;)
this file is located unter c./Documents and Settings/<username>/.grasshopper.
There is one exception for the location of the file, it is reported that if you are
logged in as root and for same circumstances, this file is either not created or
save to another location.
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For Unix system, the preference file can be found under
/user/local/<username>

B.1.12 Trace

The Trace command enables you to filter the type of information, such as, er-
rors, warning, or information to be displayed either within the console or the
graphical user interface.

The Syntax of this command is specified as followed:
trace [on|off] [error|warning|info]

By providing just the trace command, the current trace setting will be shown
to you. No other arguments must be used.

The meaning of the arguments of thisis described within the Table 6.

Arguments Description

on This argunents will turn on the
tracing feature of G asshopper.
In connection with no further
argunment (see below), it wll
enabl es all tracing information.
In order to filter a particul ar
type, you have to conbine this
wWith either error, warning, or

i nfo.

of f This will switch off the tracing
feature in general, if it is
applied with no additional argu-
ment .

To selective renoving a particu-
| ar type, you have to provide it
Wi th this conmand.

error This argunent identifies the
error type of information.

war ni ng This argunent identifies the
war ni ng i nformation.

i nfo Any ot her information which are
not assigned to the two above
w |l be associate with this type.

Table 6: Arguments of the Trace Command
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The type of an information will be determined by the program designer. On
the code level, Grasshopper provides an application programming interface,
enabling the categorization of the information. For this issue, please have a
look at the Programmer’s Guide or the API specification.

B.2 Agent-System Specific Commands

Additionally to the common commands as already described within the previ-
ous sections, an Agent-System provides the following extra commands:

* Create, Annex B.2.1

* Copy, Annex B.2.2

* Invoke, Annex B.2.3

* Move, Annex B.2.4

* Resume, Annex B.2.5
» Suspend, Annex B.2.6
* Reregister, Annex B.2.7

B.2.1 Create

The create command enables you either to instantiate a new Agent or to create
a new Place in the Agency. The command has the following grammar:

c[reate]

{agent’ <CLASSNAME>['@'<Place>] {{CODEBASE] [ARGUMENTS]}} |
{’place’ <PLACENAME> [<Descriptions>]} |

{listener <CLASSNAME> {{CODEBASE] [ARGUMENTS]}}

Creating an Agent

For creating an Agent, you haveto providethe fully-qualified Java-classname

of the Agent. Note that the extension *.class’ must be omitted. Optionally, a
[CODEBASE] can be specified but only if the CLASSPATH environment pa-
rameter is not pointing to the agent’s classes. If you wish the Agent to be cre-
ated at a particular place then you have to provide the [PLACENAME]. Any
required arguments for creating the agents can be passed to via [ARGU-
MENTS].

The first example will create an Agent. The CLASSPATH contains a poinr\er °
to the respective classes. ?
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create agent examples.ActionAgent.

If you do not want modify your CLASSPATH, the following call will just do
the same:

c agent examples.ActionAgent file:/d:/grasshopper2/examples/classes,

if the agent classesare stored in d:\grasshopper2\examples\classes. Note that
'c’ is the short form of ‘create’.

Creating a Place

You can also create a place within an Agency using the same ’'create’-com-
mand. For this purpose, you have provide ’'place’ to the 'create’-command

along with the name of the place. Optionally, you can a description of the

place. This has no influence to the function of the place, it is just for informa-

tion purposes.

For example, if you want to create a place with the name ,MyFirstPlace” then
the following call will do the job.

create place MyFirstPlace ,My first test place.

Creating a Listener

Besides a Place and an Agent, you can also create your own listener, e.g., to
catch agent specific events and to customize their graphical representation.
You can also automate certain reaction to those catched events.

For the creation of a listener, you have to provide the minimum of the full-
qualified Java class name. You can provide a codebase if the CLASSPATH
does not contain an entry which representsthe required classes of the listener.

Also, if your listener needs some arguments, you have to provide them within
the[ARGUMENTS] field.

For example, acommand line of creating your own listener may look likethis:
create listener de.ikv.grasshopper.app.explorer.Explorer

This command will launch a new explorer for the Agent System. One thing

you have to remember if you have designed a listener which requires argu-

ments, you have to type ,” for the codebase even no codebase specification is
needed.

B.2.2 Copy

The ,Copy“-command allows you to copy agent to another location. The ex-
ecution state of the master agent will -in default case- be copied, i.e., the new
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agent will execute the task at the same position as the master one.

However, thisisjust adefault case. It is also possible to tell the new agent to
start the task explizitly at a different location by using the afterCopy(...) and
afterMove(...) methods (See the Programmer’s Guide for more details).

The syntax of the ,,Copy“-command is:
copy #agent-item [<location>]

Same as the ,Move“-command, you have to provide the item number of the
agent that you want to copy. The item number can be retreived via the ,List"-
command.

Beside the item number, you can optionally specify a location where to copy
the Agent to. The location is made up of at least the two components <host>/
<AgencyName> followed by an optional entry of the <PlaceName>.

If you ask yourself how you can tell which is the master and which ones are
copies then here is the answer. Remember the 'Agent Identifier’, which was
described in Annex B.1.7, contains the generation information part that tells
you whether the Agent is a master or a copy.

The following Figure 8 shows some examples:

% Auswahlen myAgency? _ O] %]
RGENTS : 4|

# T A Name/ID

8 A + ActionAgent
Agent#192.168.188.37#2000—A1-B6HA7-13-36-393HA.1.1.2

7 A + ActionAgent
Agent#192.168 188 . 37H2000-01-B6HA7-13-36-393H40.1 1.1

2 A + BoomerangAgent
Agentit192.168 1680371200001 -06 #A7-14-A0—-A2 7H8

% A + ActionAgent
Agent#192.168 188, 37#2000-01 -B6#A7-13-36-393H#A_1 .1

4 A + ActionfAgent
Agent#192.168.188.37#2000-01-B6H#A7-13-36-3923HA_1

3 A + ActionAgent
Agent#192.168.188.3742000-01-A6H#A7-13-36-37348

>
q| | H 4

Figure 8: Copy

B.2.3 Invoke

Each Agent is associated with an action method (See the Programmer’s Guide
for more details). This command will invoke this. You just have to identify the
Agent. This is done by specifying the item number, which can be retrieved via
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.List®, of the agent.
The syntax of ,Invoke* is:

invoke #<agent item number>.

B.2.4 Move

With the ,Move“-command you are able to move an agent to a particular lo-
cation. The request-syntax is:

move #<agent-item> <location>.

The parameter #<agent-item> represents the item number as already men-
tioned in ,List*-command. You can retrieve the item number of an Agent by
using the ,List“-command and particular under the '#-column.

The <location> specifies the address to which the agent shall be move to. A
location specification is made up of the <host>/<AgencyName>/[<Pla-
ceName>]. A valid location, assuming #3 identifies an Agent, will for exam-
ple look like this:

move #3 myHost/myAgency/MyPlace

This request will move the Agent registered under #3 from the current location
to ,myHost/myAgency/myPlace*.

B.2.5 Resume

This command resumes a previously suspended component. It can only apply
to places and agents. In case you use this command for a component which is
not suspended, an exception will be printed.

If multiple resumption of component is required, you can apply item numbers
to this command. The item number can be retrieved via the , List“-command.

The syntax of the ,Resume“-command is:

resume [#item number]*

Once a component is resumed, the state of the component will change from
Inactive to active.

B.2.6 Suspend

To stop any activities of a component, you can suspend it with this command.
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The ,Suspend“-command can only be applied to places and agents, which
state are active. Otherwise an exception will be thrown.

Comparable with the ,Resume®, you can also suspend multiple components
by providing multiple item numbers.

Note, the item number of the components can be retrieved via the ,List*-com-
mand.

The syntax of the ,Suspend“-command is:

suspend [#item number]*.

A suspended component has the inactive state, symbolized with a '’ and
which you can be seen if you use the ,List" or ,Info“-command.

B.2.7 Reregister

The Reregister command enables you to reregister the Agent System to the
Region Registry. Such function is required, for example, if you have to re-
launch the Region Registry.

The command has no arguments.

B.3 Region Registry Specific Commands

The Region Registry has no specific commands. The only divergence to the
described commands in this Chapter is @neate command. This provides
only the feature of creating a listener (see Annex B.2.1 for how to create liste-
ners). The creation of Agents and places doesn’t make any sense at all.

All other supported commands are already covered within Annex B.1.

The following shows all commands related to a Region.
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EE StartRegion o

Grazzhopper Uersion 2.1 HAgency
zetting Broker Assistant Home
setting JAUA ...

setting Graszshopper ...

et Java with Orhixlleh and with a vunning Naming Service
Graszhopper Agent System U2.1 <G> 1998-80 hy TKU++

Region Text Console <C> 1999 by IKU++
Tyupe "help [command]’ for more information

> help

commands: clreatel, 1llist], rlemovel, gluil, cllosel
elxitl, ilnfol, hellpl, =iltatusl,., tlhreads]
gc, trlacel. hlistorgyl, %, ¢ 7

Figure 9: Provided Region-Tui Commands
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C Grasshopper SubGen Switches

Why do you have to know the usage of the stub generator of Grasshoper?

WEell, only if you want to program your own agents that acts as a server, i.e.,
providing services to other client applications. In addition to this, if you are
also using aJava JDK Version prior to Java 1.3 as the programming language,
you have to create proxy classes, enabling other clients be able to access your
servicel. For this purpose, Grasshopper provides a stub generator, realized in
terms of abatch/shell script named St ubgen, which can be found in the Bin-
directory.

Note that Grasshopper provides two scripts, one for Window-based system,
ending with the * .bat extension and *.sh for Solaris system.

Behavior of Subgen

Earlier releases of Grasshopper required the class of the server agent asinput,
and the generated proxy contained all public methods of this server class. The
introduction of server interfaces has been realized in Grasshopper 2.0 in order
to enable agent programmers to distinguish between agent-internal public
methods and those public methods that are to be accessible via the communi-
cation service.

In general, the stub generator takes an interface class file as an input and will
produce a Java source file with the same name as the server interface, suffixed

with the letter 'P’, indicating that this represents a proxy type of class. Before

a client can use this proxy, it has to be compiled and made available.

More detail information for handling a proxy of an interface is provided in the
Programmer’s Guide, thus refer to that handbook if you want more informa-

tion.

Command-Lines of Subgen

The shell script Stubgen is actually calling a Java class. You can provide in-
formation or preferences to the program via command-line arguments. The

following arguments, specified using EBNF, are possible:
(1) <Stubgen>::='Stubgen’ {-h’ | -?’ | --help’} | {<options> <classname>}
(2) <classname>::= CLASSNAME// fully qualified class name
(3) <options>::= <classpath> <output> <compilationFlags>

1. Fortunatly, Java 1.3 can automatically generate proxy classes during run-time which
makes the usage of Stubgen obsolete.
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(4) <classpath>::=" | {"-classpath’ CLASSPATH}
(5) <output> =" | {'-d’ DIRECTORYNAME}
(6) <compilationFlags>::= "| {*--compile’ '--no_source’}

Description of Each Command-line Options

Thefollowing Table 7 summarized the purpose of each command-line appli-
cable to Stubgen.

Command Description

CLASSNAME The CLASSNAME represents the fully
gualified Java i nterface class nane
fromwhich a proxy is required.
Note that you have to omt the
extension *.class, the sane as if
you use the java-conmand for start-
i ng Java- based applications.

The stubgen will take this class-
file as an input and will generate
the respective proxy Java-file,
suffixed with a 'P’ so one can dis-

tinguish them from the normal Java

interface.

For example, once you call: 'stub-

gen de.ikv.example.IDummy’ a

respective proxy file: \IDum-

myP.java will be created at the

current directory.

-h | -? | If you apply this option to Stub-

--help gen, a list of all possible com-
mand-lines will be displayed on the
screen.

Once applied, other options will be
ignored by Stubgen.

-classpath With this option, you can provide
STRING additional classpaths -besides
those specified in the CLASSPATH
environment parameter- to be used
by Stubgen.

Table 7: Command-line Optionsto Stubgen
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Command Description

-d STRI NG

If you want the generated stub to
be witten out to a particular

di rectory, you can specify this via
this option.

The val ue of STRI NG nust contain
valid and existing directory path
nane.

--conmpile

This option will automatically com
pile the newy created proxy Java

file. The output, i.e., the class-
file will be stored in the current

directory if not use in conjunction
with ’-d’ option.

--no_source

T

nis option can only be used
together with ’--compile’ option.
Once applied, no source file of the
proxy will be output.

Table 7: Command-line Options to Stubgen
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D Troubleshooting

Multiple JDK Installation

If multiple JDK version are installed on your system, Grasshopper will take
the version which appears first within the PATH environment parameter.

For example, if you have installed JDK 1.2 and JDK 1.3 and PATH hasthere-
spective entries, such as .../jdk12/bin/java.exe;.../jdk13/bin/java.exe; ..., Gras-
shopper will use JDK 1.2.

In order to switch to JDK 1.3, you just have to reorder the PATH entries.
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ANNEX E: ACRONYMS

E Acronyms

ADS Agency Domain Service

API Application Programming Interface

CORBA Common Object Request Broker Architecture
FIPA Foundation of Intelligent Physical Agents
GUI Graphical User Interface

[HOP Internet Inter-ORB Protocol

IOR Interoperable Reference

JDK Java Development Kit

JRE Java Runtime Environment

VM JavaVirtual Machine

LDAP Lightweight Directory Access Protocol

MA Mobile Agent

MASIF Mobile Agent System Interoperability Facility
OMG Object Management Group

ORB Object Request Broker

RMI Remote Method Invocation

SSL Secure Socket Layer

TUI Textual User Interface

Ul User Interface
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ANNEX F: INDEX

F Index tree view 59, 75

R
A region registration
exit 57

e ySem explore 57

exit 56
explore 57
S

C start

ent system 56
catalog age : :
close 68, 71 region registration 55

copy 72

create 67

load 68

preferences 67

save 67

save as 68

toolbar 69, 72
console

preferences 71

E

explorer
close 61
copy 62
copy to 64
cut 61
delete 62
exit 61
help 66
invoke 65
menu bar 58
move to 64
new 63
paste 62
preferences 61
properties 65
property view 59, 77
refresh 62
region registration 77
resume 64
status bar 62
statusbar 59
suspend 64
toolbar 58, 62, 73
tools 65
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