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Preface

Thismanual isthe user’'s guide for WAVE™. It gives an overview of the IWAVE
system, explains how to create client-side (Java™) applications and server-side
(PV=WAVE™) wrapper functions, and includes advanced topics and JWAVE ref-
erence information.

How to Use This Manual

JWAVE, as a system, can be divided into server-side and client-side components.
To develop the server-side components (called WAV E wrapper functions), you
must be familiar with the PV=WAV E programming language. Client-side WAV E
components, on the other hand, are written in Java and require Java programming
expertise. Thismanual addresses both server-side and client-side WAV E devel op-
ers. A third audience, system administrators and Webmasters, is addressed in a
chapter on configuring the JWAVE system.

TIP Becausethe server and client-side componentsof a WAV E system areclosely
related, devel opers must coordinate their efforts. We recommend that all JWAVE
developers (client and server developers) read the introductory chapters, Chapter
1, IWAVE System Introduction and Chapter 2, The Generic JWAVE Applet, to get
an overview of IWAVE. Also, you can refer to Appendix F, Glossary for general
information about JWAVE.




Server-Side Developers

If you are writing server-side components (JWAV E wrapper functions), then you
can focus on Chapter 5, JWAVE Server Development. This chapter explains the
mechanisms by which JWAV E wrapper functions retrieve and unpack parameters
from a Java client application.

If you want to take advantage of JSPs and servletsto create applications that do not
require client-side Java, see Chapter 10, JSPs, Servlets, and JWAVE.

TIP Itishelpful for server-side devel opersto understand how parameters and data
are set in client applications before being sent to the server. In particular, be famil-
iar with the Javamethods that are used to set parametersin client applications. You
can find information on these methods in Chapter 3, JWAVE Client Devel opment.

Client-Side Developers

If you are writing client-side applications, you must be a Java programmer. Focus
on Chapter 3, JWAVE Client Devel opment and Chapter 4, IWAVE Graphics. These
chapters describe the basic ingredients of WAV E client applications. For adiscus-
sion of more advanced topics, see Chapter 6, Managing Data and Chapter 7, Using
JWAVE Beans.

Again, client-side developers must coordinate their efforts with devel opers of
server-side IWAVE programs. The client-side IWAVE application is, in effect, an
interface to a PV=WAV E application on the server. The PV=WAV E programmer
who devel ops the server-side WAV E wrappers must know what kinds of plotsthe
client intendsto produce, the types of parametersthat will be passed, and the types
of datato expect.

Some convenience classes are provided with IWAVE that let you easily add func-
tionality such as zooming and profile plots to applets. For information on these
classes, see Chapter 9, Advanced Graphics Features.

System Managers and Webmasters

Chapter 8, IWAVE Server Configuration explains how to set up and configure the
JWAVE server software.

Detailed information on installing WAVE isin the CD booklet. Additional infor-
mation on installing, configuring, and using WAV E can be found in the files
Release Notes.html and Tips in:

(UNIX) VNI _DIR/jwave-3_5
(Windows) VNI DIR\jwave-3 5

where vNI_DIR isthe main Visual Numericsinstallation directory.

X Preface
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What’s in this Manual

This manual explains how to use JWAVE. With IWAVE, you can create visual and
numerical analysisapplicationswritten entirely in Java, wherethe Javaclient appli-
cation communicates directly with PV=WAV E running on a server.

Chapter 1, IWAVE System | ntroduction — Describes the client/server architec-
ture of a WAV E system and gives an example JWAV E application and wrapper.

Chapter 2, The Generic JWAVE Applet — Uses asimple example to demonstrate
how to use IWWAVE for publishing PV=WAV E graphics on a Web page.

Chapter 3, IWAVE Client Development — Explains how parametersand dataare
passed from the client and retrieved from the server.

Chapter 4, IWAVE Graphics — Describes the IWaveView class for returning
graphicsto the client.

Chapter 5, JIWAVE Server Devel opment — Describes development of WAV E
wrapper functions.

Chapter 6, Managing Data — Describes the use of JWAVE data proxies.

Chapter 7, Using JWAVE Beans — Explains how to use and develop JWAVE
Beans.

Chapter 8, JIWAVE Server Configuration — Explains the installation directory
structures for the client and the server, how to start and stop the WAV E Manager,
and how to configure and test the server.

Chapter 9, Advanced Graphics Features — Discusses convenience classes that
let you easily add functionality to JWAV E applets.

Chapter 10, JSPs, Serviets, and JWAVE — Explains how to use JSPs and servlets
with IWAVE to create dynamically generated \Web content.

Chapter A, JIWAVE Wrapper APl — Describesthe WAV E component functions
that are used in WAV E wrappers.

Chapter B, JWAVE Convenience Wrappers — Describes the IWAVE conve-
nience wrapper functions.

Chapter C, Keyword and Named Color Parameters — Describes the keywords
and parameters that can be used with WAV E convenience wrappers.

Chapter D, HTTP Configuration File — Describes a configuration file used to
configure the IWAVE HTTP Web server.

Chapter E, JWAVE Bean Tools Reference — Describes the input parametersand
customizer features for WAV E Beans Tools.

Chapter F, Glossary — Defines WAV E terms and concepts.
JWAVE I ndex
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Technical Support

If you have problems installing, unlocking, or running your software, contact
Visua Numerics Technical Support by calling:

Office Location Phone Number
Corporate Headqguarters

Houston, Texas 713-784-3131
Boulder, Colorado 303-939-8920
France +33-1-46-93-94-20
Germany +49-711-13287-0
Japan +81-3-5211-7760
Korea +82-2-3273-2633
Mexico +52-5-514-9730
Taiwan +886-2-727-2255
United Kingdom +44-1-344-458-700

Users outside the U.S., France, Germany, Japan, Korea, Mexico, Taiwan, and the
U.K. can contact their local agents.

Please be prepared to provide the following information when you call for consul-
tation during Visual Numerics business hours:

* Your license number, asix-digit number that can be found on the packing slip
accompanying thisorder. (If you are eval uating the software, just mention that
you are from an evaluation site.)

*  The name and version number of the product. For example, PV=WAVE 7.0.

* Thetype of system on which the software is being run. For example, SPARC-
station, IBM RS/6000, HP 9000 Series 700.

*  Theoperating system and version number. For example, HP-UX 10.2 or IRIX
6.5.

» A detailed description of the problem.

Xil Preface JWAVE User’s Guide



FAX and E-mail Inquiries
Contact Visual Numerics Technical Support staff by sending a FAX to:

Office Location

Corporate Headquarters
Boulder, Colorado
France

Germany

Japan

Korea

Mexico

Taiwan

United Kingdom

FAX Number
713-781-9260
303-245-5301
+33-1-46-93-94-39
+49-711-13287-99
+81-3-5211-7769
+82-2-3273-2634
+52-5-514-4873
+886-2-727-6798
+44-1-344-458-748

or by sending E-mail to:

Office L ocation
Boulder, Colorado
France

Germany

Japan

Korea

Taiwan

United Kingdom

E-mail Address

support@boulder.vni.com
support@vni-paris.fr
support@visual-numerics.de
vda-sprt@vnij.co.jp
support@vni.co.kr
support@vni.com.tw

support@vniuk.co.uk
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Electronic Services

Service Address
Genera e-mail info@boulder.vni.com
Support e-mail support@boulder.vni.com
World Wide Web http://www.vni.com
Anonymous FTP ftp.boulder.vni.com
FTP Using URL ftp://ftp.boulder.vni.com/VNI/
PV-WAVE
Mailing List: Majordomo@boulder.vni.com
To subscribe subscribe pv-wave YourEmailAddress
include:

To post messages pv-wave@boulder.vni.com
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JWAVE System Introduction

This chapter gives aquick overview of the basic client and server components of
JWAVE.

JWAVE lets you create Java client applications that communicate directly with
PV=WAV E running on aremote server. On the server side, PV=WAVE codeis used
to analyze data and generate graphics. On the client side, a Java applet (or applica
tion) lets users interact with the PV=WAV E session and display the graphics
returned from PV=-WAVE.

JWAVE offers four separate client/server connection models:

Figure 1-1 shows atypical WAV E system, consisting of client Java applications
that communicate with aPV=WAVE server viaan HT TP connection (a Web server
connection). In this model, you can use any Web server that you wish.

Figure 1-2 shows a WAV E client that is connected to the server viaadirect socket
connection.

Figure 1-3 shows a IWAVE client that is connected to the WAV E Web server via
an HTTP connection. The WAV E Web is bundled with JWAVE. It handles client
connections and manages JWAV E sessions on the server.

Figure 1-4 shows a WAV E client that is connected to the server viathe WAV E
Servlet. The IWAVE Servlet plugs into any Web server that accepts servlets.

All of these connection methods achieve the same result: parameters and data can
be passed between the client applet/application and PV=WAV E running on the
server.




NOTE HTTP and socket connection methods can be used simultaneously by mul-
tiple WAV E client applications; the JWAV E server can respond to severa client
applications at the same time.

Briefly, a client-side Java application with WAV E components connectsto a
JWAVE server, usually across the Internet or an intranet. On the server, a process
called the WAV E Manager “listens’ for client connections. When aconnectionis
made, the WAV E Manager starts a PV=WAV E session and executes a “ wrapper
function.” Thiswrapper function is a PV=WAV E function that contains JWAV E-
specific callsfor passing parameters and data back and forth to the Javaclient. For
instance, PV=WAVE may receive a2D array of image datafrom the client, process
the data, and send a plot back to the client where it is displayed.

TIP Ingeneral, you must be a Java developer to develop client-side WAV E appli-
cations or applets. If your Java experienceis limited, you can still create useful
JWAVE applications using the generic WAV E applet described in Chapter 2, The
Generic JWAVE Applet.

2 Chapter 1: JWAVE System Introduction JWAVE User’s Guide
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Figure 1-1 JWAVE client-server configuration. Java applets (or applications) communicate
with a JWAVE server through HTTP connections. In this model, the client contacts a CGl

program running on a Web server. The CGI then starts the JWAVE Manager. You can use
this type of connection simultaneously with a direct socket connection, shown in Figure 1-2.
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Dire-.;;t Socket Connection
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Applet '
I

i

QMvaveExecute s
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-
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JWAVE Server PUAWAVE L
Session

JSAVE Wrrapper L

Figure 1-2 JWAVE client-server configuration. Java applets (or applications) communicate
with a JWAVE server via direct socket connections. You can use this type of connection
simultaneously with an HTTP connection, shown in Figure 1-1.
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JWAVE Web Server HTTP Connection
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Applet

QMvaveExecute
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-
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JWAVE Web Server Session
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Figure 1-3 Java applets (or applications) communicate directly with the JWAVE Web server.
The JWAVE Web Server includes the JWAVE Manager, therefore, the client can connect to
the JWAVE Manager directly with a URL address.




JWAVE Servlet HTTP Connection

Browser

Applet

QMvaveExecute I

Client _.--~

-

-
— -
- -

YWeb Server

JWWAYVE Servlet Other Services

JAANE Manager

PV-WAVE -
Session

SWAVE Wrapper

Figure 1-4 Java applets (or applications) communicate with a Web server using the JWAVE
Servlet. The JWAVE Servlet plugs into any Web server that accepts servlets. Once the
JWAVE Servlet is configured properly, clients can connect to the JWAVE Manager directly

with a URL address.
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The Client Side

The client side of a WAV E system consists of a Java application or applet.

NOTE A Javaappletisrun within another application, usually a Web browser. A
Javaapplication runson its own, without the need for another controlling program.
Thedistinctionis usually irrelevant for WAV E (with the exception of applet secu-
rity restrictions), as the applet/application decision depends on how the users
access the program, rather than on what the program does.

The client application developer provides a user interface for interacting with the
JWAVE server. For example, the client application might provide interactive but-
tons, text fields, and menus that allow the user to choose the type of plot to create,
specify the plot characteristics, import data, filter data, and so on.

JWAVE allows client applications to remain thin, because al of the data analysis
can be done on the server. Typical client applications allow users to run remote
PV=WAV E applications on the server and then retrieve only the desired results
(such as plots and/or analysis results).

Figure 1-5 shows a basic client configuration, where the client happensto be an
applet running in a browser.

Browser

F 3

html

Applet ar :}

JWaveExecute

! MaveConnectinfo ‘
|

JVANVE Manager

JWAVE Server

Figure 1-5 JWAVE client applet. A JWAVE applet requires JWAVE Java classes (in the JAR
file) and configuration information. The browser uses an HTML page to load the applet.

The Client Side 7



As Figure 1-5 shows, the WAV E applet (or application), written in Java, requires
JWAVE class packages, which are bundled in a Java Archive (JAR) file. ThisJAR
fileislocated in:

(UNIX) VNI DIR/classes/JWave.jar

(Windows) VNI DIR\classes\JWave.jar

where vNI_DIR iSthe main Visual Numericsinstallation directory.
These classes provide the means for Java applications to:

* connect to a WAVE server

* execute PV-WAVE functions

* pass parameters and data to the server

* retrieve parameters and data from the server

The JwaveConnectInfo.jar fileislocated in the same directory asthe
JwWave . jar file. Thisfile provides information necessary (for example, a server
socket ID) for the applet to contact the remote WAV E server.

TIP If youwanttousean | DE for JavaBeans application devel opment, see Chapter
7, Using JWAVE Beans.

8 Chapter 1: JWAVE System Introduction JWAVE User’s Guide



The Server Side

Onthe server side, the WAV E Manager listensfor client connections and manages
individual PV=WAV E sessions.

Figure 1-6 shows the basic configuration of the WAV E server components.

Connection to JMAVE client
by direct socket or HTTP

L JSAANVE Manager

-
—_—
-—

Py AN E L]
Session

JWAVE Server

SANE Wrapper

Figure 1-6 The server side of a JWAVE system. The JWAVE Manager application listens
for client connections and takes appropriate actions, such as starting a PV-WAVE session.

The JWAVE Manager

The WAV E Manager isaprogram that runs on the server and listensfor client con-
nections. When a connection is made, the WAV E Manager examines the request
from the client and processes it appropriately. If the client request isfor an initial
contact to aPV=WAVE session, then oneis started. If the client request isfor ases-
sion that is already running, then that session is contacted. The WAV E Manager
sends al parameters and data from the client to the PV=WAV E session. When the
request is completed, the reply (such as data or aplot) from PV=WAVE isreturned

The Server Side 9



by the Manager to the client. If the client contacts the server with HTTP, then the
connection request is routed through a CGI (Common Gateway |nterface) pro-
gram, which then contacts the WAV E Manager.

The JWAV E Manager can manage multiple PV=WAVE sessions, or a client appli-
cation can make several sequential requests using the same PV=WAVE session.
This allows faster updates (as new sessions are not started for each request). This
also allows data to remain with the session (in memory) for use by subsequent
requests (rather than making round trips back to the client).

The WAV E Manager al so handles administrative functions, such as starting, shut-
ting down, and configuring the IWAVE server. A script called manager
(manager.bat on Windows) is used to control and configure the JWAVE Man-
ager. This script is described in detail in Chapter 8, JWAVE Server Configuration.

AsshowninFigure 1-7, the IWAV E Manager uses configuration information from
thefile jwave . cfg. (By default, output is sent to theterminal .) For information on
using the manager command and changing server configuration, see Setting Up
the JWAVE Server on page 112.

manager].bat]

,{ Jwave. cfg

JWANE Manager Terminal, ar
Log file

Figure 1-7 JWAVE Manager handles activity on the JWAVE server

PV-WAVE Sessions

PV=WAV E sessions are started by the WAV E Manager, as described previously in
this section. PV=WAVE performs the actual data analysis and generates graphics.

Theindividual PV=WAV E sessionslog their output, by default, to theterminal. You
can change this default (send information to alog file) using the Configuration
Tool. For more information, see Setting Up the JIWAVE Server on page 112.
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JWAVE Wrappers

A JWAVE wrapper is a PV=WAV E function that includes WAV E-specific library
function calls. These functions enable PV=WAV E to communicate with aremote
Java client. For example, the PV=WAVE function GETPARAM retrieves and
“unpacks’ parameters and data sent from the client. Once unpacked, the parame-
tersand data can be used within the wrapper function or passed to other PV=WAVE
routines. Then, when a JWAV E wrapper function returns, the WAV E Manager
automatically sends the parameters, data, and any graphics that were produced by
the JWAV E wrapper function back to the client.

TIP These functions are called “wrappers’ because they “wrap” a PV=WAVE
application with WAV E-specific routines (such as GETPARAM).

For detailed information on writing WAV E wrapper functions, see Chapter 5,
JWAVE Server Devel opment.

PV-WAVE Applications

In most cases, the WAV E wrapper functionis used asabridgeto runaPV=WAVE
application. Thisapplication can perform most of the functionsof PV=WAVE, such
as.

» accepting data and parameters from the wrapper
» reading data from files, databases, and so on

» using the extensive mathematics, statistics, and anaysis capability of
PV=-WAVE

* producing plots, images, and other graphical representations of data
» savingfiles
e returning data

NOTE Theregular PV=WAV E functions that WAV E wrappers cannot use mainly
include the user interface features, such as WAV E Widgets and VDA Tools.

Next, we will look at a simple WAV E example where a client application sends
datato the server, the server (PV=WAVE) processes the data, and aresult is
returned to the client.
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A Simple Example

This example shows a simple WAV E application that processes a transaction
between client and server. The Java client sends a number to PV=WAVE, and
PV=WAVE returns the square root of that number back to the client.

We've kept this example simple to demonstrate the fundamental building blocks of
a JWAVE application: creating a connection, passing parameters and data to from
the client to the server, and retrieving resultsfrom the server. Later, we will discuss
more complex, and practical, scenarios.

This example includes:

» Javaclient application code
*  JWAVE wrapper code

e Sample output

The Client Java Application

A Java application (or applet) resides on the client side of a IWAVE system. Typi-
caly, the Java client provides an interface to a PV=WAV E application running on

aremote server. The Java client can send information, including data, to the server
for pracessing. How the processed datais handled isup to the WAV E programmer.
Typically, the client displays graphically the data returned from the server.

Example 1-1 shows the Java client application. This client simply sends a number
to the IWAVE server, and then prints out aresult that is returned from the server.
In this case, PV=WAV E executes afunction that returns the square root of the num-
ber sent from the client.

TIP You can find the code for this function in:

(UNIX) VNI DIR/classes/jwave demos/doc examples/
Simple.java

(Windows) VNI DIR\classes\jwave demos\doc examples)\
Simple.java

where vNI_DIR iSsthe main Visual Numericsinstallation directory.

Example 1-1 Client-side Java code, simple.java
// (1) Import JWAVE classes
import com.visualnumerics.jwave.JWaveExecute;

public class Simple {
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public static void main(String[] args) {
JWaveExecute command = null;
try {
// (2) Auto-connect to a new PV-WAVE Session
// Set a command object to use the Wrapper function named ”SIMPLE”
command = new JWaveExecute ("SIMPLE”) ;
// (3) Set a parameter named “NUMBER” to the value 2
// (NUMBER is expected by the SIMPLE wrapper function)
command.setParam (”NUMBER”, 2);
// Execute the command:
// Pass parameters, Run the Wrapper, get returned parameters
command.execute () ;
// (4) Get the returned data, named "DATA”
Double answer = (Double) command.getReturnData (“DATA") ;
// (5) Print the result
System.out.println (”The answer is: ” + answer) ;
} catch (Exception e) {
// Report any problems
System.out.println(e.toString()) ;
} finally {
// Shut down the PV-WAVE session (it would eventually
// time out and shut itself down if we did not do this)
try {
if (command != null) command.getConnection() .shutdown () ;

} catch (Exception ignore) { }

}
Hereis a breakdown of the main parts of this program.

1. Any required Java and WAV E class packages must be imported into the Java
application. The IWAVE classesreside in:

(UNIX) VNI DIR/classes/JWave.jar
(Windows) VNI DIR\classes\JWave.jar

where vNI_DIR isthe main Visual Numerics installation directory.
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2. A connection must be established between the Java client and the WAV E
server. Thisis accomplished by instantiating the JwaveExecute object.

3. The name of the WAV E wrapper function is specified in the JwaveExecute
constructor. The gwaveExecute object containsthe methods needed to “ pack” the
parameters and data to be sent to the server. In this case, a parameter named NUM-
BER With avalue of 2 isset. The execute method sendsthe parameter and datato
the server and “executes’ the WAV E wrapper function (called sSIMPLE)

4, The getReturnbData method is used to retrieve the result from the WAV E
server. Theresult, in this case, is hamed DATA.

5. The result received from the server is printed on the client.

The JWAVE Wrapper Function

A JWAV E wrapper function is a PV=WAV E routine that contains WAV E-specific
function calls. These IWAVE callstypically include the function GETPARAM,

which retrieves parameter information and data directly from a Java client applica-
tion. Thefollowing function, sTMPLE, demonstrates the basic form of the WAV E

wrapper.

Example 1-2 can be found in:

(UNIX) VNI DIR/jwave-3 5/lib/user/simple.pro

(Windows) VNI DIR\jwave-3 5\lib\user\simple.pro

where vNI_DIR isthe main Visual Numericsinstallation directory.

As shown in Example 1-2, WAV E wrapper functions take a single input parame-
ter, usually called client data. Thisparameter is automatically passed to the
JWAV E wrapper from the Java application (when the execute method is called).
The JWAV E wrapper receives parameter names and data through this parameter.

The function GETPARAM, which is a WAV E-specific PV=WAVE function,
unpacks the parameters and data so that the wrapper can use them.

Example 1-2 JWAVE wrapper function, simple.pro

FUNCTION SIMPLE, client data
; Retrieve the parameter and data from the Java client.

value = GETPARAM (client data, 'NUMBER’, /Value, Default=1)
; Process the data.

mydata = SQRT (value)
; Return the result to the client (the default parameter

; name is DATA)
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RETURN, mydata
END
The s1MPLE function receives aparameter called NUMBER from the Javaclient. The

Value keyword specifies that the actual value of the parameter be returned to the
JWAV E wrapper.

Thetypes of Javavariables (and their corresponding PV=WAV E types) that can be
passed between the client and server are listed in the following table.

JAVA Data Types Corresponding PV-WAVE Data Types
Byte BYTE

Short INTEGER

Integer LONG

Float FLOAT

Double DOUBLE

String STRING

You can aso pass arrays of these basic data types of up to eight dimensions. Note
that the Java Short maps to PV=WAVE Integer, and that Java Integer maps to
PV=WAVE Long. Thisisbecause of differencesin theinternal datarepresentations
of these integers.

NOTE You can use either numeric objects or primitives (for example,
java.lang.Short Of short).

The PV=WAVE RETURN statement sendsthe results back to the Javaclient. “ get”
methodsin the Javaclient are then used to extract the returned parameters and data.

Figure 1-8 further illustrates the flow of parameters and data between the IWAVE
client and server.

Java Client JWAVE Wrapper
setParam
execute GETPARAM

data stream contains

parameters and data RETURN, data

getReturnData g

Figure 1-8 Parameters and data are passed between the Java client and the JWAVE
wrapper. Java methods and special PV-WAVE functions are used to package and extract the
data and parameters.
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Running the Application

To run the simple application:

Stepl Start the WAVE Manager. For instructions, see Starting the JWAVE
Manager on page 109.

Step 2  Moveto the following directory:

(UNIX) VNI DIR/classes/jwave_demos/doc_examples
(Windows) VNI DIR\classes\jwave demos/doc_examples
Step 3 Run the program by typing the following command:

java Simple

NOTE To run this application, the following items must be included in your
CLASSPATH:

* VNI DIR/classes/JWaveConnectInfo.jar
* VNI DIR/classes/JWave.jar
e . (thecurrent directory)

where vNI_DIR iSsthe main Visual Numericsinstallation directory.

Sample Output
Here is the output from this simple JWAVE application:

The answer is: 1.4142135623730951

Summary

The basic parts of a WAVE system are the client-side Java application/applet and
server-side WAV E wrapper. The WAV E Manager runs on the server, listens for
client connections, and handles communication between the client and a
PV=-WAVE session.

If you do not want to write original Java programs, you can create useful WAV E
applications using the generic WWAVE applet. This applet, discussed in the next
chapter, allowsyou to run PV=WAV E applications on the server and display results
in a Web browser with little or no client-side programming. If you wish, you can
use JavaScript and HTML forms to create a user interface for your applet.
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The Generic JWAVE Applet

This chapter explains how you can get started almost immediately using WAV E
to publish PV=WAVE graphics on a Web page. With the generic JWAVE appl et
provided by Visual Numerics, you can execute a WAV E wrapper function on the
server and display output from the server in a \Web browser.

The generic WAVE applet lets you do this with very little programming. All you
need to write is the WAV E wrapper function (in PV=WAVE) and some simple
HTML code. The generic applet takes care of the rest of the work, such as contact-
ing the server, opening a connection to the server, and retrieving data and graphics
from the server.

Later, you will see how you can use HTML forms and JavaScript to create a user
interface for the generic applet. Thisinterface can be used to modify the appear-
ance of graphics returned from the server, to generate different types of plots, to
send client data to the server, and many other possible functions.

Simple Applet Example

Let’'slook now at avery simple implementation of the generic applet. This applet
asks PV=WAVE to generate and return a 2D plot, which the applet displays. The
resulting plot is shown in Figure 2-1.

This section discusses the HTML code used to display the applet and the WAV E
wrapper function that is executed by PV=WAVE on the server.
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JWaveApplet Example 1

Figure 2-1 2D plot displayed using the generic JWAVE applet

The HTML Code

Example 2-1 shows the smple HTML file in which this sample IWAVE applet is
embedded.

TIP You can find examples similar to this one in the directory:

(UNIX) VNI _DIR/classes/jwave_ demos/JWaveApplet
(Windows) VNI DIR\classes\jwave demos\JWaveApplet

where vNI_DIR isyour main Visual Numericsinstallation directory.
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Example 2-1 Simple HTML code for calling the generic JWAVE applet.
<HTML>
<HEAD>
<TITLE>JWaveApplet Example 1</TITLE>
</HEAD>
<BODY >
<APPLET CODE="com.visualnumerics.jwave.JWaveApplet”
CODEBASE="../../classes”
ARCHIVE="JWave.jar, JWaveConnectInfo.jar”
WIDTH=450
HEIGHT=500>
<PARAM NAME="FUNCTION” VALUE="TESTPLOT"” >
<PARAM NAME="TRANSIENT SESSIONS” VALUE="YES">
</APPLET>
</BODY>
</HTML>
The CODE, CODEBASE, ARCHIVE, WIDTH, and HEIGHT parameters are standard
applet parametersused to call any applet. The CobE parameter givesthe classname
of theapplet. Thisclasswasinstalled onthe server when youinstalled WAVE. The
CODEBASE parameter tells the applet where to find the root of the Java class tree.
ThearcHIVE parameter specifies JavaArchive (JAR) filesthat contain the WAV E
Java classfiles that are required by the applet. The JAR file called Jwave.jar is
shipped with WAV E and contains all of the classfilesyou need to devel op WAV E
client applications, including the WaveApplet classfile. The JAR file JwaveCon-

nectInfo.jar describes how to connect to the server. The WIDTH and HEIGHT
parameters simply specify the size of the applet display area.

TIP Thegeneric IWAVE appl et accepts anumber of PARAM tags, many more than
are used in this example. Refer to the Javadoc reference on the JWaveApplet class
for detailed information on all of the generic applet’s PARAM tags. For informa-
tion on Javadoc, see Using the JWAVE Javadoc Reference on page 40.

The FuNCTION parameter takes one argument, TESTPLOT, which is the name of
the WAV E wrapper function on the server. Thisisthe PV=WAVE function that is
executed on the server. This function will be described later. It creates a plot and
sends it back to the client.
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By setting the TRANSTIENT SESSIONS parameter to YES, we are asking the
JWAV E Manager on the server to shut down the PV=WAV E session as soon asthe
client-server transaction is completed. This request makes sense because all we
want is to get back a single picture from PV=WAVE. No further processing is
required. Therefore, it is best to shut down the PV=WAVE session. If

TRANSIENT SESSIONS weresettoNo (thedefault), the PV=WAVE session would
remain active on the server until explicitly terminated (when the applet isunloaded,
which occurs when you moveto anew HTML page in your browser).

The JWAVE Wrapper Function

A JWAV E wrapper function isa PV=WAVE function that can communicate with a
JWAVE client. This particular wrapper function doesn’t do much. It smply creates
aplot and returnsit to the client. In this case, no parameters were passed from the
client to the server.

Example 2-2 A minimal JWAVE wrapper function
FUNCTION TESTPLOT, client data
PLOT, FINDGEN(10), Linestyle=0, PSym=6
RETURN, O
END

When RETURN is called, the wrapper automatically returns the plot to the client
applet, whereit is displayed.

In the next example, we' |l add some JavaScript™ functions to the client HTML
file. These functionswill enablethe client to control the appearance of the graphic
generated by PV=WAVE on the server.

Example Summary

In thisexample, we described avery simple scenario where aclient applet executes
afunction on the IWAVE server, and the server sends a picture back to the client.
In that case, no parameters or data were passed from the client to the server. The
server simply generated some data, created a plot, and sent it back to the client.

The next section discusses how to pass parameters and data from client to server
using JavaScript.
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Using JavaScript to Control the Applet

If you do not wish to program Java applications, you can use JavaScript™ to pro-
vide awide range of client-side control for the generic WAV E applet. JavaScript
is a scripting language that alows you to create a user interface for HTML pages.

TIP There are many manuals available on JavaScript in bookstores. For online
information about JavaScript, refer to the JavaScript Guide on the Netscape Web
Steat:

http://developer.netscape.com/docs/manuals

Example 2-3 demonstrates how you can add JavaScript controlsto an HTML page
for passing parameters and data between the generic applet and the server.

For instance, JavaScript can be used to create client-side Web pages with a graph-
ical user interface. The GUI can be used with the generic WAV E applet, for
example, to change plot characteristics such asline color, axisrange, plot symbols,
and so on. When used with the generic WAV E applet, JavaScript can be used to
create complex client-side applications rapidly and efficiently.

TIP Visual Numerics has provided several applet demonstrations, including the
one used in this example, with your WAV E instalation. For information on run-
ning the demonstration applets, see Running the Applet Demonstrations on page
26.

In this section, we discuss:

e TheHTML file with JavaScript
*  The JWAVE wrapper function
» Demonstration applets

The HTML File with JavaScript

There are afew differences between thisexample HTML file and the one shownin
Example 2-1. The biggest differenceis that thisHTML file contains JavaScript
commands. JavaScript is an object-based scripting language that can be embedded
into HTML files.

In this example, we use JavaScript to call methods that are defined in the IWAVE
generic applet.
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TIP For detailed information on the generic applet methods that can be used with
JavaScript, refer to the Javadoc page on JIWaveApplet (in the jwave package). For
information on Javadoc, see Using the JWAVE Javadoc Reference on page 40.

Example 2-3 HTML file with JavaScript calls
<HTML>

<HEAD>

<TITLE>JWaveApplet Example 2</TITLE>

</HEAD>

<SCRIPT LANGUAGE=JavaScripts>
// Update the plot
function updatePlot ()
if (! document.JWavePlot.isStarted())
// Wait for applet to start before trying to updatePlot
setTimeout (“updatePlot ()”, 250);
return;
}
// Must get a session before we can set anything
document .JWavePlot .openSession () ;
// Set background and data line colors
document .JWavePlot . setNamedColor ( BACKGROUND' , ‘LightGray’) ;
document .JWavePlot .setNamedColor (' LINE’, ’‘Blue’) ;
// Set line style (dashed)
document .JWavePlot.setParam (' LINESTYLE', 2);
// Turn off plot symbols
document . JWavePlot.setParam(’SYMBOL', 0);
// Update the plot (and close the transient session)

document .JWavePlot .execute () ;

<BODY onLoad="updatePlot ()" >

<Hl>JWaveApplet Example 2</H1>
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<APPLET NAME="JWavePlot”
CODE="com.visualnumerics.jwave.JWaveApplet”
CODEBASE="../../"
ARCHIVE="JWave.jar, JWaveConnectInfo.jar”
WIDTH=450
HEIGHT=500>
<PARAM NAME="FUNCTION" VALUE="TESTPLOT" >
<PARAM NAME="EXECUTE ON_START” VALUE="NO" >
<PARAM NAME="TRANSIENT SESSIONS” VALUE="YES”>

</APPLET>

</BODY>
</HTML>

Let’slook at the JavaScript function, updatePlot, thatisembedded inthe HTML
file.

First, the “if” clause with the set Timout function ensures that the plot does not
update until the applet is ready.

The next cal in thisfunction is:

document .JWavePlot .openSession () ;

This call follows the JavaScript object convention, where document isthe object
name referring to the browser window itself. gwavePplot isthe name by which
JavaScript recognizes the applet (specified with the applet’s NAME tag), and

openSession isamethod defined in the generic WAV E applet, Jwavehdpplet
(specified with the coDE tag).

We need to call openSession to open aconnection with the JWAV E Manager on
the server. Normally, the applet connects and executes immediately upon startup.
But we want to delay the execution until the parametersare set. That is, we want to
open a session, set the parameters, and then execute the WAV E wrapper.

The next few JavaScript calls set color values and parameters to be sent to the
JWAV E wrapper function on the server.

document .JWavePlot .setNamedColor (/ BACKGROUND’ , ‘'LightGray’) ;
document .JWavePlot .setNamedColor (' LINE’, ’'Blue’);

document .JWavePlot.setParam (' LINESTYLE', 2);

document .JWavePlot.setParam(’SYMBOL’, O0) ;
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The function setNamedColor Setsaparameter name and a color value. In the
JWAV E wrapper function on the server, these parameters are interpreted by corre-
sponding GETPARAM functions, and their values are retrieved. Once retrieved,
those parameter values can be plugged directly into PV=WAVE functions. In this
case, TESTPLOT IS going to plug the parameters set in the HTML file into the
PV=-WAVE PLOT command.

Thefinal call in our JavaScript functioniis:

document .JWavePlot .execute () ;

The execute method sends parameters to the server and executes the WAV E
wrapper function. Thisin turn generatesaplot, which is sent back to the client and

displayed.

Finally, we use a couple of pPARAM tags to prevent the applet from executing the
JWAV E wrapper immediately when the applet starts. First, we need to set the
EXECUTE_ON_ START parameter to NO. This parameter prevents the IWaveA pplet
from executing when the applet starts. Then, having told the applet what not to do,
we need to tell the applet what to do when it isloaded. Thisis the purpose of the
onLoad parameter that is set in the applet’sBopY tag. The onLoad parameter tells
the appl et to execute the JavaScript function updateprlot when the HTML page
loads. And, to reiterate, this JavaScript function does the following:

*  Opens a connection to the IWAVE server.
» Setsfour different parameters that are used to send values to PV=WAVE.
»  Executes the IWAVE wrapper on the server.

TIP Because JavaScript supports form aobjects, you can use JavaScript to create
interactive GUIs for your client applets without any Java programming. For infor-
mation about more complex JavaScript demonstrations created by Visual
Numerics, see Running the Applet Demonstrations on page 26.

The JWAVE Wrapper

To take the actions requested by the client, the WAV E wrapper must retrieve and
“unpack” the parameters and data sent from the client.

The functions used to unpack data sent from the client are:
GET_NAMED_COLOR and GETPARAM. PLOT commands are then con-
structed using the unpacked values.
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You can find the following WAV E wrapper in:

(UNIX) VNI DIR/jwave-3 5/lib/user/testplot.pro
(Windows) VNI DIR\jwave-3 5\lib\user\testplot.pro
where vNI_DIR iSsthe main Visual Numericsinstallation directory.
Example 2-4 JWAVE wrapper function, TESTPLOT

FUNCTION TESTPLOT, client data

; get colors

black

000000'xL

white = ’'FFFFFF'xL

back color = GET NAMED COLOR (”BACKGROUND”, Default = black)

axls color = GET NAMED COLOR (”AXES”, Default = white)

line color GET_NAMED_ COLOR (”"LINE”, Default = white)

psym colors = GET NAMED COLOR (”SYMBOLS”, Default = [white],
/Color_Set)

; get data

data = GETPARAM(client data, ‘DATA’, /Value, Default =
FINDGEN (10))

; get plot attributes

linestyle = GETPARAM (client data, ’'LINESTYLE’, /Value, Default =
1)

psym = GETPARAM (client data, ’SYMBOL’, /Value, Default = 6)

; Plot axes
PLOT, data, /NoData, Background = back _color, Color = axis_color
; plot lines
IF linestyle GE 0 THEN $
OPLOT, data, Linestyle = linestyle, Color = line_color
; plot symbols
IF psym NE 0 THEN $
OPLOT, data, PSym = ABS(psym), Color = psym colors
RETURN, O

END
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The GETPARAM Function

GETPARAM (a JWAV E-specific PV=WAVE function) is designed to retrieve non-
color related parameters and values. In Example 2-4, the first GETPARAM call
retrieves data valuesto plot. The next two GETPARAM calls are used to set the
linestyle and symbol style for the plot.

The Value keyword is used to specify that an actual value be returned by GET-
PARAM, and the Default keyword specifies adefault value to usein case no value
is received from the client. Therefore, the GETPARAM call:

data = GETPARAM (client data, ‘DATA’, /Value, Default = FINDGEN(10))

returnsthe actual datavaluesto be plotted, which can beused inaPLOT command,
such as:

PLOT, data,

NOTE Detailed information on the parameters and keywords of the GETPARAM
and GET_NAMED_COLOR functions are availablein the PV=WAVE online help
system and in Appendix A, IWAVE Wrapper API.

The GET_NAMED_COLOR Function

If acolor is specified by the client with the generic applet’s setNamedColor
method, that color can be retrieved by PV=WAVE with the
GET_NAMED_COLOR function.

The GET_NAMED_COLOR function converts a named color specified on the cli-
ent into a color index that PV=WAV E can understand. For instance, the returned
valuefrom GET_NAMED_COLOR can be used with the PLOT command’s Back-
ground keyword.

For example, GET_NAMED_COLOR might return a color index for the back-
ground color of a2D plot.

back color = GET NAMED COLOR (“BACKGROUND”, Default = black)
data = GETPARAM (client data, 'DATA’, /Value, Default = FINDGEN(10))

PLOT, data, Background = back color

Running the Applet Demonstrations

Visual Numerics has provided a set of demonstration HTML files that use
JavaScript controls.
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NOTE To run these applets, you must have aworking installation of JWAVE and
the WAV E Manager must be running on the server. To run these demonstrations,
you must also have a browser that supports JDK 1.1.

You can find these demonstration filesin:

(UNIX) $VNI_DIR/classes/jwave demos/JWaveApplet

(Windows) VNI DIR\classes\jwave demos/JWaveApplet

You are free to copy any of the form and JavaScript functions in these demonstra-
tion applets for your own use. The examplesinclude:

applet demol.html — ThisHTML page contains a single JWaveApplet
that calls IWAVE to make a plot. All plot parameters (and data) are set/gener-
ated by the WAV E wrapper function. This applet is similar to Example 2-1.

applet demo2.html — ThisHTML page contains a single JWaveApplet
that calls WAVE to make aplot. Thereis some simple JavaScript in this page
that initializes some parameters (colors and linestyle) used by the WAV E
wrapper function. The wrapper function generates its own data. This appletis
identical to Example 2-3.

applet demo3.html — ThisHTML page contains a single JWaveApplet
that calls WAV E to make aplot. Thereissome JavaScript in this page that sets
parameters used by the WAV E wrapper function. The parameters set by
JavaScript are controlled by HTML rormM tags. There are some JavaScript
helper functions provided in this page to help the FormM tags interact with
JWAVE. The wrapper function still generates its own data.

applet demo4.html — There are two JWAVE applets running in this
HTML page. They share a connection to asingle PV=WAVE session, and thus
can share data on the server side. One applet isinvisible, and uses the Wave-
Execute classto create some data on the server. The resulting data stays on the
server. Itisstored by the Data M anager. The second appl et usesthe IWaveView
classto make a plot of the data created by the first applet.

applet demo5.html — There aretwo JWAVE applets running in this
HTML page. They share a connection to asingle PV=WAVE session, and thus
can share data on the server side. One applet isinvisible, and uses the Wave-
Execute classto create somedata. Theresulting data stayson the server (stored
by the Data Manager). The second applet uses the JWaveView classto make a
plot of the data created by the first applet, using one of two wrapper functions
that each create a particular type of plot.
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Summary

In this chapter we explained how the generic WAV E applet, WaveApplet, can be
used to create client applications that use PV=WAVE as a numerics and graphics
server. The generic applet allows you to use JavaScript functions to control the
applet and pass dataand parameters between the client and server. Visual Numerics
has provided several sample applets that you can run and examine on your own.
Feel free to reuse these applets and their helper functions for your own
applications.
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JWAVE Client Development

This chapter discusses the following topics:

*  The JWaveExecute class

» Passing parameters from the client to the server
e Getting data back from the server

» Cadting returned data

»  The exception classes

» Managing the server connection

» Dataproxies

» Using the WAV E Javadoc reference

JWAVE Client Overview

Parameters are used to passinformation and data back and forth between client and
server.

On the client side, you set parameters to be sent to the server using the
JWaveExecute . set Param method. These parametersare not actually sent to the
server until the execute method is called. After an execute, the client may
retrieve parameters returned by the wrapper function using
JWaveExecute.ReturnData (t0 get one parameter at atime) or
getReturnParams (to get al the parameters at once).
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On the server side, parameters passed from the client can beretrieved in a WAV E
wrapper with the GETPARAM function (a WAV E-specific PV=WAVE function).
When awrapper function returns, its return values are automatically sent to the
client.

Figure 3-1 shows the most basic parameter passing scenario.

Java Client JWAVE Wrapper
setParam
execute P GETPARAM

Data stream contains

getReturnData < parameters and data. RETURN, data

Figure 3-1 Parameters and data are passed between the Java client and the JWAVE wrap-
per. Java methods and special PV-WAVE functions are used to package and extract the data
and parameters.

This chapter discusses the basic methods for passing parameters between WAV E
client and server applications.

NOTE This chapter does not cover the topic of data proxies, which allow data
stored on the server to be referenced by the client. Proxies permit the efficient man-
agement of data and of client resources. For detailed information on proxies, see
Chapter 6, Managing Data.

The JWaveExecute Class

The JWaveExecute class provides client access to a WAV E wrapper function on
the server. IWaveExecute methods are used to set the name of the WAV E wrapper,
to set the parameters sent to that wrapper, to set the return parameter mode, and to
retrieve data returned from the WAV E wrapper. The execute method sends the
parameters that were set (with set Param methods) to the wrapper, causes the
wrapper to execute, and retrieves any returned data.

You can construct agwaveExecute object simply by giving the WAV E wrapper
name:

JWaveExecute (String wrappername)
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This command automatically connects the JwaveExecute object to anew
PV=-WAVE session. That is, anew JWwaveConnection oObject is created
automatically.

TIP After construction, you can cal a different WAV E wrapper function, if
desired, using the method set Function.

If you already have a gwaveConnect ion object that refersto an existing
PV=WAVE session, then you can construct a gwaveExecute object to use that
same connection. For example:

JWaveExecute (JWaveConnection connection, String name)

Usually, you use this constructor when there are several JwaveExecute objects
that need to use the same PV=WAVE session (in other words, they need to share
data), or if you want to set particular attributes of the connection (such as datacom-
pression or a session pinger).

The following method creates a JwaveConnection object:
static JWaveConnection.getConnection ()
or

JWaveExecute.getConnection ()

For detailed information on JWaveExecute and JWaveConnection classes, refer to
the online Javadoc reference. For information on using Javadoc, see Using the
JWAVE Javadoc Reference on page 40. See also Managing the Server Connection
on page 36 for information on the JWaveConnection class.

Passing Parameters from the Client

The JwaveExecute.setParam method is used to pack parameters and dataon
the client to be sent to the server. The basic information that is packed by
setParam includes a parameter name and some kind of reference to data.

Overloaded versionsof set Param are provided for your conveniencein specifying
this parameter information.

For example, some of the set Param configurations are:

setParam(String name, double value)

Associates a parameter name with a scalar numeric primitive value. This
method accepts any primitive numeric scalar value.
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NOTE Parameter names are not case sensitive; they must begin with aletter, and
can contain only letters, digits, and underscores.

setParam(String name, Object value)

Associates a parameter name with ascalar or array. The valid data types
you can use with this set Pparam method include:

Scalar Values:

* numeric Objects (standard subclasses of Number, such as
Integer), except Long

* String
Arrays of up to eight dimensions of:

* numeric Objects (such as Integer)

e numeric primitives (such as int), except 1ong

* String
A Proxy object referring to one of the above types. (See Chapter 6,
Managing Data for more information on proxies.)

setParam (Parameter param)

Sets a previoudly defined parameter object (which encapsulates the
parameter name and associated data).

There are several other methods for set Param. Some of these are discussed in
Chapter 6, Managing Data. Others are not commonly used, and are not discussed
in this manual. Refer to the Javadoc reference on the IWaveExecute class for
detailed information on all of the set Param methods. For information on Javadoc,
see Using the JWAVE Javadoc Reference on page 40.

Asyou can see, the different permutations of set Param alow you to specify pre-
cisely how you want parameters to be sent to the client. No matter how this
parameter information is specified, set Param “packs’ the parameter information
in a uniform manner so that the server can retrieve and unpack the parameters.

On the server side, the function GETPARAM is used to unpack the parameters so
that they can be used by PV=WAVE.
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Getting Data Back from the Server

The most common way to get data back from the JWAVE wrapper is using
JWaveExecute.getReturnData method. This method accepts one parameter:
the name of the returned data. This data name is specified by the WAV E wrapper,
but if anameis not explicitly specified, the default name paTa is used. Of course,
a JWAVE wrapper can return many data objects at once. You have to know the
names of those objects (given in the WAV E wrapper) to unpack them.

The method getReturnProxy iSSimilar to getReturnData, except that it
returns a proxy object that refersto the data. Thisis useful when the dataiis stored
on the server. For more information on using proxies, see Chapter 6, Managing
Data.

Another method, getReturnParams, returnsall of thereturned data, packagedin
an array of parameter Objects.

TIP For debugging purposes, the following command can be useful:

Parameter.printInfo( mydWaveExecute.getReturnParams () ) ;

Thiscommand prints (to system. out) the names and datatypes of all parameters
returned by the JWAV E wrapper.

See Chapter 4, JWAVE Graphics for information on handling graphics returned
from the server.

Casting Returned Data

Any datareturned by getReturnbData isof type Object. This object may be asca-
lar or amulti-dimensional array, depending on what was returned by the WAV E
wrapper.

Numerical scalars are returned as one of the java . lang . Number subclasses
(java.lang.Integer, java.lang.Float, and soon.). Numerical arrays are
returned as an array of one of the primitive numeric types (such as int []1 or
float [][]). Stringsarereturned as java.lang.String,
java.lang.String[], and soon.

In order to make the datareturned by getReturnbata useful, you need to cast it
to something. For example, if you are sure of the data type and array dimensions
returned by the wrapper, you can write a statement such as:
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int [] [] result = (int[][])
myJWaveExecute.getReturnData ("DATA NAME”) ;

Thisisthe easiest technique, and thusit is valuable to make sure that the data types
returned by the wrapper are explicitly specified.

If you are unsure of the datatype (PV=WAVE is aloosely-typed language), then
you must test the returned Object for itstype. Usually, you will know something
about the data, such asits number of array dimensions, whether it isastring or a
number, and so on. So usually you will only need to test for (or assume) thingslike
array size and then just cast or assign the result to whatever variable you will use
in the Java program.

Of course, you can use the instanceof operator to test for particular types.

Theclasses java.lang.Class, java.lang.reflect.Array, and
com.visualnumerics.util.ArrayUtils areother useful toolsfor dealing
with the object returned by getReturnbData. Some examples of using these
classes are shown in the following example:

Example 3-1 Array handling

Object result = myJWaveExecute.getReturnData ("DATA NAME”) ;

// Test if the returned object is an array
if ( result.getClass().isArray() ) {

System.out.println (”Is Array”) ;

// Get the size of the array (i.e. [3][4][5])

int [] dims = ArrayUtils.getArrayDimensions (result) ;

System.out.println (”Num Dims = ”+ dims.length) ;

System.out.print (“Dims = ") ;

for (int i=0; i<dims.length; ++1i)
System.out.println(” [” + dims[i] + ”]");

System.out.println() ;

// Get data type of array'’s contents
// Note that result.getClass() just tells you that it is an array
// And Class.getComponentType () is only useful for 1D arrays

// This gives you the Class of the contents of the array,
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// no matter the dimensional size of the array

Class c¢ = ArrayUtils.getBaseComponentType (result) ;

System.out.println(”Type = ” + c.getName()) ;

// store into doublel]

// Ensure 1D numeric array

if (dims.length == 1 && !String.class.isAssignableFrom(c)) {
double[] dblResult = new double[dims[0]];
// Store into double array
for (int i=0; i<dblResult.length; ++1i)

dblResult [i] = Array.getDouble (result, 1i);

System.out.println(”Stored into double[].”);
} else {
// Do different things for multi-dim arrays, strings...

// See ArrayUtils.getAsOneDimArray (), for example

} else { // not array
System.out.println(”Is Scalar”);

System.out.println (”“Type = ” + result.getClass() .getName()) ;

// Store into int scalar

if (result instanceof Number) {

double dblResult = ((Number)result) .doubleValue() ;
System.out.println(”Stored into double = "+ dblResult) ;
} else {

// Do different things for strings...
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The Exception Classes

If there is a problem with WAV E, a JWaveException class error is thrown. The
most commonly encountered subclasses of JWaveException are:

JWaveConnectionExcept ion — Indicatesaproblem with the connection to the
JWAVE server. The server may be down or unreachable. There may be a problem
with the description of the connection method (in the JwaveConnectInfo.jar
file).

JWaveServerException — Indicates a problem with the JWAVE server. You
were able to connect to the server, but it produced an error. It may not have been
ableto start PV=WAVE. You may have run out of IWAVE licences. The server may
not have been able to find or run your intended wrapper function.

JWaveWrapperException — The JWAVE wrapper function was executed, but
exited with an error. The exception text comes from the PV=WAVE MESSAGE
procedure (or !Err_String system variable).

Managing the Server Connection

There are several useful methods in the IWaveConnection class. You can get acon-
nection object explicitly using the gwaveConnection.getConnection
method, or implicitly by constructing a WaveExecute object (without using a
JWaveConnection object in the constructor), and using that JwaveExe-
cute.getConnecton method.

Compressing Data

Once you have a connection, you can control some of the aspects of that connec-
tion. First, if you wish to use compression in your communications with the
JWAVE server, usethe set Compression method. Compression can beturned on
and off, allowing you to make some execute calls on a compressed connection
and others without compression.

Generally, compression is beneficial for transferring large data sets (especialy
graphics, which are usually very compressible) over relatively slow networks. If
you have afast network connection to the server, you may not want to use compres-
sion—even for large data sets—because the CPU time of encoding and decoding
the data could beinefficient. But if your network connection is slow, you may want
to experiment with compression to seeiif it helps your performance.
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Ending a JWAVE Session

When you are done with a PV=WAVE session, you should call the shutdown
method of JWaveConnection. This closes the PV=WAVE session, releasing any
resources (memory, JWAVE licenses, and so on) that it was using on the server.

For example:

myJWaveExecute.getConnection () .shutdown () ;

Using Multiple Clients

If you wish to have several client applications use the same PV=WAV E session (for
instance, to share data), then you need to assign that PV=WAVE session a Session
ID number (a positive integer). IWaveConnection normally acquires a unique Ses-
sion ID from the server; however, if you want to use a particular PV=WAVE
session, then call setSessionID before you contact the server (using methods
such aspingSession and execute). If that PV=WAVE session is running, then
you will be connected with it. If it is not running, then it will be started.

Using Ping Methods

Another set of useful methods of IWaveConnection are pingManager and
pingSession. The pingManager method allows you to make sure that the
JWAV E Manager isalive, and pingSession ensuresthat your PV=WAVE session
has not timed out.

ThepingSession method can also be used to start aPV=WAVE session. Thiscan
help performance; for example, you may call pingSession at the beginning of
your application so that the PV=WAVE session will be activated by the time the
user presses the Plot button of your GUI.

In order to keep the PV=WAVE session alive (prevent the WAV E Manager from

killing the session if it isidle too long), use the startSessionPinger method.
Thismethod starts athread that will call pingSession every minute (by default)
until you call stopSessionPinger Or shutdown. Thiskeepsyour PV=WAVE

session from becoming idle.

TIP If youuse startSessionPinger inall of your WAV E applications, then
your JWAVE Server administrator can reduce the SESSION IDLE TIMEOUT Set-
ting, so that idle processes can be cleaned up more often.
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Example: Passing an Array

In this example, the client creates an array of values and passes the array to the
server. The server processes the array and sends back an object representing an
array to the client whereit is printed. The returned object must be explicitly cast to
the desired data type (in this example, the object is cast to a floating-point array).

Java Client JWAVE Wrapper
setParam
execute p| GETPARAM
getReturnData - RETURN

v

Printed Output

Figure 3-2 Data is passed from client to server, and the server returns a data object, which
is then printed by the client.

Example 3-2 Client application passes an array to the server, retrieves a result, and prints it

import com.visualnumerics.jwave.JWaveExecute;

import com.visualnumerics.jwave.JWaveConnection;
public class PassArray {
public static void main(Stringl[] args)
JWaveExecute command = null;

// Create a simple array of data values.
float arr[] = new float[10];
for (int k=0; k<arr.length; k++) {

arr [k] =k;

}

try {
// Pass the array parameter to the server to use with
// the PASSARR JWAVE wrapper function.
command = new JWaveExecute (” PASSARR") ;
command. setParam (” ARRAY”, arr) ;

command.execute () ;
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}

// Get the data Object returned from the server and cast
// to float array.
float d[]l= (float[]) command.getReturnData (”DATA") ;

//Print the returned array.
for (int j=0; j<d.length; j++) {
System.out.println(d[j]) ;

} catch (Exception e) {
System.out.println(e.toString()) ;

} finally {
if (command != null) {
JWaveConnection ¢ = command.getConnection() ;
if (¢ != null) c.shutdown() ;
}

Example 3-3 JWAVE wrapper function receives the array, changes it, and returns it to the
client

FUNCTION PASSARR, client data

; Unpack parameters and data

arr = GETPARAM (client data, ’ARRAY’, /Value,
Default=[1.,2.,3.1)

; change the array

mydata = arr * 1.5

; return the changed array and ensure FLOAT data type
RETURN, FLOAT (mydata)

END

When the Java program in Example 3-2 is executed, the following output is printed
on the client:

o°

O g 0 B W BB O

java PassArray

o U1 O U1 o Ul o
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A Note About Data Proxies

The datain the previous example makes a complete round trip from the client to
the server, and back to the client. For very large datasets, this round trip can be
expensive, both in bandwidth and client memory resources. Sometimes, thisround
trip is unnecessary, because the datais not used by the client; it is just sent back to
the server for further processing. Fortunately, JWAVE allows you to leave all of
your data on the server and reference it on the client using a data proxy. For infor-
mation on managing data efficiently with data proxies, see Chapter 6, Managing
Data.

Using the JWAVE Javadoc Reference

Reference information on the Java class files used for WAV E client devel opment
is available online in Javadoc format. To view the Javadoc reference for WAV E,
start a Web browser and open the following file:

(UNIX) VNI DIR/classes/docs/api/packages.html
(Windows) VNI DIR\classes\docs\api\packages.html

where vNI_DIR isthe main Visual Numericsinstallation directory.

Summary

The JWaveExecute class provides client access to a WAV E wrapper function on
the server. Parameters and data that are set with IWaveExecute methods are sent to
a JWAVE wrapper function when the execute method is called. The methods
getReturnedData, getReturnParams, and getReturnProxy are al used to
retrieve datareturned from the server. Sometimesit isnecessary to cast the returned
datato the desired data type. The IWaveConnection class allows you to create and
manipul ate the WAV E client-server connection. Client-server connection and
JWAVE wrapper errors are handled by a set of JWaveException subclasses.
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JWAVE Graphics

This chapter explains how client applications can display graphics returned from
PV=WAVE. The following WAV E classes are used in graphical client

applications:
JWaveCanvas and JWavePanel
Viewable

e JWaveView

These classesare described in thischapter and in the Javadoc referencefor WAV E.
For information on Javadoc, see Using the IWAVE Javadoc Reference on page 40.

Returning Graphics to the Client

In Example 1-1 on page 12 we demonstrated a simple JWAV E application that
returned a numerical result to the client. To accomplish this, we used a IWaveExe-
cute object. The JWaveExecute class provides methods for setting and getting
parameters (and data), and executing JWAV E wrapper functions on the server;
however, a IWaveExecute object can only retrieve numerical and string data
returned from the client. If you want your client to retrieve graphical information
from the server, then you must use a IWaveView object and a IWaveCanvas or a
JWavePand.

The JWaveCanvas and JWavePanel Class

The IWaveCanvasisasubclass of java.awt.canvas component class. JWavePanel
isthe swing version of JIWaveCanvas, it isa subclass of javax.swing.JPanel. Both
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classes provide a canvas for displaying a viewable object. When a plot isreturned
from the wrapper function, the JWaveCanvas or IWavePanel class paints the chart
to the screen.

Since these classes are designed to display graphics or a JWAVE Viewable object,
it isrequired to inform the canvas class of the graphic. Thisisdone using the set-
Viewablemethod. The setViewable method isused to display the Viewabl e object
retrieved from the JwaveView instance and updates the canvas with the new graph-
ics. There are subclasses of the IWaveCanvas and JIWavePanel class that can be
used to interact with the graphics. These classes are described in Chapter 9,
Advanced Graphics Features.

Viewable Object

The Viewabl e abject contains any graphics, such as plots and images, that are
returned from PV-WAVE. Thisobject knowshow to paint itself onto acomponent.
This object also retains information about fundamental graphics characteristics,
such as size, coordinates, and resizing. Usethe setPreferredResizeMode tO
indicate whether or not the graphics are to be resized by the draw method. Several
methods exist for transforming to and from PV=WAV E data coordinates and 2D
pixel coordinates. A getDataBounds method is useful for retrieving the region
depicting the data drawn by the wrapper function. These methods are described in
the section Resizing Graphics on page 48 and the section Coordinate System
Transformations on page 49 of this chapter.

The JWaveView Class

The JWaveView classis a subclass of the IWaveExecute class. Unlike JWaveExe-
cute, WaveView gets a Viewable object from the server. The Viewable object is
returned by the JWAV E wrapper function.

Figure 4-1 shows atypical WAV E scenario where graphical datais created on the
server and returned to the client.

TIP Inthisexample, datais physicaly returned from the server to the client. A
more efficient method of handling the datais with a data proxy object. For more
information on data proxies, see Chapter 6, Managing Data.
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Figure 4-1 A JWaveView object is used to obtain viewable image data from the PV-WAVE
server

Sample Code

To display aJWAVE chart, create a classthat extends IWaveCanvas. Thisclasscre-
ates a Viewable object returned from a WAV E wrapper function that generates
graphics (for example, if the wrapper callsthe PLOT procedure). The setViewable
method is used to register the Viewable object with the parent WaveCanvas class.
The IWaveCanvas class actually paints the chart to the screen.

Example 4-1 JWaveCanvas used to display a chart

class MyChart extends JWaveCanvas {
MyChart () throws JWaveException

JWaveView view = new JWaveView ("myWrapper") ;
// Set the size of the Viewable object.
view.setViewSize (getSize()) ;
// Execute the JWAVE wrapper function.
view.execute () ;
setViewable (view.getViewable () ) ;
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Example: Displaying a Simple 2D Plot

Example 4-2 lists a Java client program that displays a 2D plot generated by
PV=WAVE. Example 4-3 lists the WAV E wrapper that creates the 2D plot.

TIP Example 4-2 (the client Java program) is similar to (but a simplified version
of) the demonstration program viewTest . java, which you can find in:

(UNIX) VNI DIR/classes/jwave demos/tests

(Windows) VNI DIR\classes\jwave demos\tests

The actual code for Example 4-2, simpleview.java, can befoundin:
(UNIX) VNI DIR/classes/jwave demos/doc examples
(Windows) VNI DIR\classes\jwave demos\doc examples
Example 4-3, SIMPLE_VIEW (the JWAV E wrapper), can be found in:
(UNIX) VNI DIR/jwave-3 5/lib/user/simple view.pro
(Windows) VNI DIR\jwave-3 5\lib\user\simple view.pro

where vNI_DIR iSsthe main Visual Numericsinstallation directory.

Thefirst component classis MainFrame. It is aframe that holds the chart. It regis-
tersaWindowL istener on itself so that it can cause the application to exit when the
user selectsthe exit icon on the frame.

The other component classis Chart. It is a WaveCanvas that communicates with
the Jwave server to run the WAV E wrapper SIMPLE_VIEW. The class Chart sends
the parametersBACKGROUND, COLOR, GRIDSTYLE, TICKLEN, andY tothe
server. In response, the viewable is updated and the chart is drawn by the parent
class JWaveCanvas.

Figure 4-2 on page 4-47 shows the plot that is displayed on the Client.
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Example 4-2 SimpleView.java displays a 2D plot generated by PV-WAVE

import com.visualnumerics.jwave.*;
import java.awt.*;
import java.awt.event.*;

public class SimpleView extends Frame

/** Construct the frame that holds a chart */
public SimpleView() throws JWaveException
MainFrame mainFrame = new MainFrame () ;

// Add a chart to the frame
final Chart chart = new Chart() ;
mainFrame.add (chart) ;

// Make the frame visible and draw the chart
mainFrame.setVisible (true) ;
chart.update() ;

public static void main(Stringl[] arg) throws JWaveException {
SimpleView me = new SimpleView() ;

class MainFrame extends Frame {
MainFrame () {
setTitle ("Simple JWaveView Example") ;
setSize (300,300) ;

// so Exit button (window menu) will work
addWindowListener (new WindowAdapter ()
public void windowClosing (WindowEvent event) {
System.exit (0) ;
}

3N

class Chart extends JWaveCanvas {
public void update() throws JWaveException
// Use SIMPLE VIEW wrapper function
JWaveView command = new JWaveView ("SIMPLE VIEW") ;

// Set view size same as canvas
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command.setViewSize (getSize()) ;

// Set some colors and parameters
command . setNamedColor ("BACKGROUND", Color.white) ;
command . setNamedColor ("COLOR", Color.black) ;

command.setParam ("GRIDSTYLE", 1); // dotted lines for grid
command.setParam ("TICKLEN", 0.5); // full grid
command.setParam("Y", 500); // Number of data points
// Execute the command
command.execute () ;

// Retrieve the Viewable and give it to the JWaveCanvas
// JWaveCanvas repaints when it gets a new Viewable
setViewable ( command.getViewable() );

// Close connection, as we are done with the session
command.getConnection () .shutdown () ;

}

Example 4-3 JWAVE wrapper simple_view.pro

FUNCTION SIMPLE VIEW, client_data
; Retrieve parameter data
n = GETPARAM (client data, ‘Y’, /Value, Default = 100)
grid = GETPARAM (client data, ‘GRIDSTYLE’, /Value, Default = 0)
tick = GETPARAM (client data, ‘TICKLEN’, /Value, Default = 0.2)
back = GET NAMED COLOR (*BACKGROUND’ , Default = ‘000000’xL)
fore = GET NAMED COLOR(‘'COLOR’, Default = ‘ffffff’'xL)
; Generate some “data” - n points
vals = RANDOMN (seed, n)
; Make the plot
PLOT, vals, Ticklen = tick, GridStyle = grid, Background =
back, Color = fore
; Return the data (default data name DATA) .
; Note that this data is returned in addition to the Viewable
object.
RETURN, vals

END
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Figure 4-2 The SimpleView plot is displayed on the client.
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Resizing Graphics

The Viewable class supportsresizing of the viewable object in the client without
aroundtrip to the server. The default resize behavior iSNOT RESIZEABLE. This
means that the viewable object will always be drawn at its‘ natural’ size (as gen-
erated by PV=WAVE), regardless of the size of the Component it is drawn into.

You may want to use Viewable.setPreferredResizeMode With either
RESIZEABLE Of PRESERVE ASPECT if your Component isresizable. These
modes allow the Viewable object to draw a scaled version of the plot into any size
Component. The PRESERVE_ASPECT Will resize the Viewable object, but only as
much as is possible while maintaining the original (as generated by PV=WAVE)
aspect ratio of the viewable object.

Resizableisaclient-sideresizing of abitmap. It isalso possibleto resize by making
anew request to the server. In Example4-2 on page 45, the SimpleView constructor
can be modifiedto listen for resize events generated by the frame and request anew
chart at the new size.

Following is the modified constructor. Note that this relies on the fact that
Chart.update() resets the view size to the current size of the canvas.

public SimpleView() throws JWaveException {
MainFrame mainFrame = new MainFrame () ;

// Add a chart to the frame
final Chart chart = new Chart();
mainFrame.add (chart) ;

// Make the frame visible and draw the chart
mainFrame.setVisible (true) ;

mainFrame.addComponentListener (new ComponentAdapter ()
public void componentResized (ComponentEvent event) {
try {
chart.update () ;
} catch (JWaveException e) ({
System.out.println(e) ;
}

}
I3F;

chart.update () ;
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Coordinate System Transformations

The Viewabl e class also supports coordinate system transforms. PV=WAVE auto-
matically communicates the data coordinates and 3D transform used to generate
the plot, and aviewable object can use these to do coordinate transforms.

The two methods t ransformToPoint and transformToData can be used to
transform between the plot’s data coordinates and a java . awt . Point object.

For example, to print the data coordinateswhere auser clicks on the plot, you might
do the following:
double[] d = myViewable.transformToData( theClickPoint ) ;
System.out.println( "Click at ("+ d[0] +", "+ d[1] +")" );
You can determine the boundary of the data area (usualy, this boundary is the

plot’'s axes) using the get DataBounds method. For example, to determineif a
pPoint object isinside the plot bounds:

if ( myViewable.getDataBounds () .contains( myPoint ) ) { ... }

Note that (due to lossy conversion) the t ransformTobData method isonly useful
for plotswith 2D data coordinates (that is, X vs. Y plots). To test for thiscondition,
usethe has2bCoordinates method.

TIP For an example of using the coordinate transforms of the Viewable class, see
ViewTest.javawhich you can find in:

(UNIX) VNI DIR/classes/jwave demos/tests
(Windows) VNI DIR\classes\jwave demos\tests

Demonstration Programs
You can find other demonstration JWAV E graphics applicationsin:

(UNIX) VNI _DIR/classes/jwave_demos

(Windows) VNI DIR\classes\jwave_ demos
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Summary

This chapter introduced the primary graphics classes for IWAVE. You can read
more about these classes and their methods in the WAV E Javadoc reference. For
information on Javadoc, see Using the JWAVE Javadoc Reference on page 40.
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JWAVE Server Development

This chapter discusses the following topics:

How to write JWAV E wrappers

Retrieving parameters from the server

Using GETPARAM to unpack value, positional, and keyword parameters
Returning parameters to the client

Returning multiple results

Handling errors

Testing wrapper functions

JWAVE Server Overview

Client WAV E Java programs communicate with PV=WAV E through a PV=WAV E
function called a WAV E wrapper. A IWAVE wrapper function is a PV=WAVE
function that contains some specific JWAVE API calls. These JWAV E-specific
functions are included in the dynamically loaded JWAVE library; therefore, to the
JWAVE developer, these functions can be used just like any PV=WAV E function.

TIP The JIWAVE wrapper API functions are described in Appendix A, JWAVE
Wrapper API.

Typicaly, a WAV E wrapper function is used as an interface between the WAV E
client and one or more PV=WAV E applications. The WAV E wrapper receives
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parameters from the client, processes those parameters in some manner, and
returnsinformation back to the client. The returned information can be numeric or
string values (except complex numbers), including scalars and arrays. The server
can also return graphics to the client if PV=WAV E graphics commands were used
in the WAV E wrapper.

Writing JWAVE Wrapper Functions

This section explains how to write WAV E wrapper functions. WAV E wrapper
functions are PV=WAV E functionsthat contain WAV E wrapper API calls, such as
GETPARAM and GET_NAMED_COLOR. The wrapper API functions are
described in Appendix A, JIWAVE Wrapper API.

Example: Simple JWAVE Wrapper
The following JWAV E wrapper:

» retrieves asingle parameter from the client,
e “unpacks’ the parameter

e processes the parameter

* returnsaresult

Example 5-1 Simple JWAVE wrapper function

FUNCTION PASSARR, client data

; Unpack parameters received from the client.

arr = GETPARAM (client data, ’'ARRAY’, /Value)

; Change the array.

mydata = arr * 1.5

; Return the changed array.
RETURN, mydata

END
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The Input Parameter: client_data

All IWAV E wrappers have a consistent interface. They all arefunctionsthat accept
one parameter called, by convention, client data.

Theclient data parameter passes parameter name(s) and datathat were “ pack-
aged” by the client Java program. (JWAVE client developers use the set Param
method of the JIWaveExecute classto “ package” the parameters.) When the Java
client callsthe JwaveExecute . execute method, the packaged parameters are
automatically sent in an array to the appropriate JWAV E wrapper function. (The
Javaclient application also specifies the name of the wrapper function it intendsto
execute.)

The GETPARAM Function

The GETPARAM function unpacks the information sent inthe client data
parameter. In Example 5-1, GETPARAM happensto retrieve an array. The GET-
PARAM arguments include:

client_data— The parameter information that was passed to the wrapper function
from the client.

*ARRAY’ — The name of the parameter to unpack. Thisnamewas assigned in the
client Javaprogram at thetimethe parameter was* packaged” (withthe setParam
method).

/Value — The Value keyword tells GETPARAM to retrieve just the value of the
parameter that was sent. (See the following note.)

NOTE In other situations, it isnecessary for GETPARAM to return morethan the
value. For instance, in many cases, the WAV E wrapper function will be used to
execute one or more PV=WAV E functions. Typically, thisis accomplished with the
PV=WAVE EXECUTE command, and parameters from the client that were
unpacked by GETPARAM areused to “ build” astring containing the command for
EXECUTE. To facilitate these cases, GETPARAM can return a string that is for-
matted appropriately. For example, if the Positional keyword were used instead of
Value, GETPARAM would return a string of theform: », param reference”
(where param referenceisasymbolic referenceto avalue). The result could then
be used directly in an EXECUTE statement. For example:

x1=GETPARAM (client data, ‘ARRAY’, /Positional)

status=EXECUTE (” PLOT” + x1)

We will discuss the use of the Positional and Value keywords later in this chapter.
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The RETURN Statement

When RETURN is called in a WAV E wrapper, the return parameters/data are
automatically packaged and sent back to the client Java application. Theclient can
access this data using the default return parameter name bATA. See Returning Mul-
tiple Results to the Client on page 60 for information on sending multiple results
back to the client.

Wrapper Functions Must Be Compiled

The JWAVE server operatesin PV=WAVE runtime mode. Therefore, all functions
and procedures (including wrapper functions) that run on the JWAVE server must
be compiled into . cpr files using the PV=WAVE COMPILE procedure.

For example, atypical series of commands that you can use to compile asingle
PV=WAVE routineis:

WAVE> DELPROC, /All

WAVE> DELFUNC, /All

WAVE> .RUN mywrapper.pro

WAVE> COMPILE, /All, File='mywrapper.cpr’

TIP We have provided a set of routinesthat you can useto test your WAV E wrap-
per functions before compiling them and publishing them on your Web server. See
Testing Wrapper Functions on page 70 for more information.

Using GETPARAM to Unpack Parameters

As explained in the previous section, parameters sent from the client are received
asinput by the WAV E wrapper function on the server. The GETPARAM function
(aPV=WAVE function) is used to retrieve and unpack these parameters. The
GETPARAM function provides keywords that |et you control how parameters are
unpacked. This section discusses GETPARAM and how its keywords are used to
unpack parameters.

What Do You Want To Unpack?

When you write a WAV E wrapper function, typically your goal isto retrieve
parameters from the client and then execute some PV=WAVE functions that use
those parameters.
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For instance, if your IWAVE client application displaysa 2D plot, you might send
the following parameter information to the server:

 x— Anarray of floating point valuesto plot.
e TITLE — A titlefor the plot.
* LINESTYLE — Typeof lineto plot.

The set Param methods used on the client to set these parameters might look like
this:

setParam(”X”, anarray)

setParam (”TITLE”, "Peak Concentrations”)

setParam (”LINESTYLE”, 1)

When the client callsits execute method, the WAV E wrapper on the server

receives thisinformation through its input argument, usually called
client data. You must decide how to unpack this data.

In this case, the goal isto execute a PV=WAVE PLOT command with the parame-
ters that were received from the client. For example, you might want to run a
PV=WAVE PLOT command with these parameters and keywords:

PLOT, X, Title=thetitle, Linestyle=thestyle

Generally, you can unpack values or command strings. These topics are discussed
in following sections.

Unpacking Values

You can use GETPARAM to unpack datain two ways. as values or as command
strings. To unpack values, you specify the Value keyword with GETPARAM. For
example:

x_val = GETPARAM( client data, ‘X', /Value )

NOTE client data isthesingle parameter passed to a WAV E wrapper func-
tion, asin: FUNCTION MY WRAPPER, client data

In thisinstance, areference to the value of the x parameter (set by aclient’s
setParam cal) isassigned tothe PV=WAVE variablex _val.Then,x val canbe
used in any valid context. For example:

PLOT, SQRT( x _val )
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Using the Default Keyword

When you use the Value keyword, you may al so use the Default keyword to specify
adefault value to be assigned if the client did not pass that parameter.

For example, if the client sets parameters as follows:
setParam(”X”, anarray)
setParam (”"TITLE”, "Peak Concentrations”)

setParam (”LINESTYLE”, 1)

The body of a WAV E wrapper function that retrieves those parameters might ook
likethis:

x_val = GETPARAM( client data, ‘X', /Value, Default=FINDGEN(10) )
the title = GETPARAM( client data, ‘TITLE’, /Value, Default='’ )
lstyle = GETPARAM( client data, 'LINESTYLE', /Value, Default=0 )

PLOT, x val, Title=the title, Linestyle=lstyle

Thismakes aplot with the specified data, atitle, and alinestyle. If the client did not
specify the data x, then the default dataset FINDGEN (10) isused. The default plot
title is an empty string, and the default linestyle is 0 (solid).

The Expect* Keywords

When using the Value keyword, you can use a set of Expect* keywordsto help you
ensurethat the datathe client has passed iswhat you expect. These keywords cause
GETPARAM to test the datato ensure that it meets your expectations, and an error
isgenerated if the dataisinvalid. (If an error occurs, the client’s execute method
throws an exception.)

The Expect* keyword options are:

* /ExpectScalar

* /ExpectArray Of ExpectArray = array_of_dimensions
* ExpectType =wave _type code

* /ExpectNumeric

* /ExpectString

These keywords help you to ensure that the client does not “break” the wrapper by
passing unexpected or invalid data.

For examples that use the Expect* keywords, see Using the Expect Keywords on
page 69.
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Unpacking Command Strings

The other method for unpacking data allows you to build acommand string for use
with the PV=WAVE EXECUTE function. In this mode, GETPARAM returns
strings that can be concatenated together to form a coherent command string.

There are two distinct kinds of parametersin PV=WAVE: positional and keyword.

Thusthere are two methods used to get these stringsfrom GETPARAM. Positional

and keyword parameterswill be discussed in more detail in the next section, but as
an example, the WAV E wrapper code we saw in the previous section might be re-
written as follows:

cmd = 'PLOT’

cmd = cmd + GETPARAM( client data, ‘X', /Positional )

cmd = cmd + GETPARAM( client data, [ '‘TITLE’, 'LINESTYLE’ ] )
status = EXECUTE( cmd )

A string representation of X isused asapositional parameter, and LINESTYLE and

TITLE are used as keywords. The resulting string cmd might look something like
this:

»pLoT, X reference, Titie=title reference, rinestyLE=linestyle reference”

NOTE GETPARAM does not extract actual datafrom client data; rather, it
extracts a symbolic reference to data. The datathat is referenced might have been
sent by the client or retrieved from memory on the server. Therefore, the command:

x = GETPARAM (client data, ‘X', /Positional)

returns astring in theform“ , param_reference”, where param referenceis aref-
erence to data that was either sent from the client or retrieved from the Data
Manager. This concept is discussed further in the next few sections.

When you use GETPARAM without the Val ue keyword, you do not havethe option
of using the Default or Expect* keywords. The returned string for amissing param-
eter (a parameter not passed by the client) is an empty string (that is, the keyword
parameter isleft off of the command if it was not supplied by the client.) You can
easily check to ensure required parameters are received, as shown in Example 5-5
on page 62.

Positional vs. Keyword Parameters

Note that the PLOT command that you need to build (for usein the EXECUTE
function) consists of a positional parameter, x, and two keyword parameters,
Title and Linestyle. In PV=WAVE, positional parameters are of the form:
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" , paramn
while keyword parameters are of the form:
=, KeywordName=Value”

The following figure shows the PV=WAVE PLOT command with one positiona
parameter and one keyword:

PLOT, X, Title = "My Plot”

\Tl I | |
positional keyword
parameter parameter

The way in which you unpack parameters in the WAV E wrapper depends on
whether you are unpacking a positional or a keyword parameter.

Unpacking Positional Parameters

Continuing the PLOT exampl e used previously, the WAV E wrapper function must
use the GETPARAM function to unpack the parameters.

The first parameter to unpack is the data parameter x. Note that x is a positional
parameter in the PV=WAVE PLOT command.

To unpack a positional parameter, use the GETPARAM function with the Posi-
tional keyword, as follows:

paraml=GETPARAM (client data, ‘X', /Positional)

If the value assigned to x isan array, thisfunction might return the following string
in the parami variable.

=, array_reference ~

where array_referenceis a symbolic reference to the data. (The actual data could
have been sent from the client or retrieved from the Data Manager.)

As noted before, thisreturned string is in the expected form of a positional param-
eter in a PV=WAVE function:

"o, paramn

The returned string can now be used to “build” a PLOT command using the
EXECUTE function. For example:

ret=EXECUTE (' PLOT’ + paraml)
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Unpacking Keyword Parameters

If the Positional keyword is not used, then GETPARAM assumes the parameter is
a keyword parameter and returns a string in the form;

», KeywordName=keyword reference”

where keyword_reference is areference to the value of the keyword. (This value
could have been sent from the client or retrieved from the server.)

For example, to unpack the Title keyword, use the following GETPARAM call:
tit1le=GETPARAM (client data, 'TITLE’)

Here, the function returns the following string inthe title variable:
» , TITLE<title reference ~

wheretitle reference is asymboalic reference to the title data.

NOTE Again, remember that GETPARAM does not extract and return an actual
valuefrom client data. Rather, the function builds a symbolic reference to a
value into the string.

Building a PV-WAVE EXECUTE Command

The GETPARAM function returns strings that are formatted appropriately to be
usedinaPV=WAVE EXECUTE command. EXECUTE compilesand executes one
or more PV=WAV E statements contained in a string at runtime.

For example:

The client application (written in Java) packs the data:
command= new JWaveView (connection, ”“JWAVE PLOT”)
int[] data = {1,2,3,4,5};

command.setParam(”X”, data) ;
command.setParam(”TITLE”, "CO2 Data”);

command. setParam (”LINESTYLE”, 1) ;

On the server, WAV E wrapper commands unpack the parameters and build an
EXECUTE command:

result=GETPARAM (client data, ‘X’, /Positional)

keywords=GETPARAM (client data, ['/TITLE’, 'LINESTYLE'])
status=EXECUTE (”PLOT” +result + keywords)
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Unpacking Color Data

Another IWAV E wrapper function, GET_NAMED_COLOR, isused to retrieve
colorsthat were specified by the client application. See Unpacking Color Informa-
tion with GET_NAMED_COLOR on page 67 for detailed information on this
function.

Returning Multiple Results to the Client

You can easily package multiple results (arrays and scalars) and return them to the
client where they can be unpacked and used.

To package multiple results on the server, create and return an associative array of
data name/value pairs. For example:

Example 5-2 JWAVE wrapper function that returns multiple results to the client
FUNCTION PASSFFT, client data
; Get the data from the client.
arr = GETPARAM (client data, ’'ARRAY’, /Value)
;Process the data, creating two separate variable results
freq = FLOAT (ABS (FFT (arr, -1)))
distrib = HISTOGRAM (freq)
;Create an associative array to send results back to the client.
RETURN, ASARR(’'FDATA’, freq, 'HIST’, distrib)
END
Theresulting arrays, freq and distrib are packaged and returned to theclientin
the associative array. The associative array keys become the names of the returned

datareferenced by the client with the getReturnbata method. The names of the
data returned by this example are FDATA and HIST.

Thefollowing example shows a Java code fragment used to retrieve the parameters
sent from the server and to properly cast the values.

Example 5-3 Client calls to unpack the associative array sent from the server.
//Get the FFT data

float[] d = (float[]) command.getReturnData (”FDATA") ;
//Get the histogram data

int[] h = (int[]) command.getReturnData ("HIST”) ;
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Returning Graphical Data to the Client

Example 5-4 shows a simple JWAVE wrapper that calls the PV=-WAVE PLOT
command to generate a 2D plot of the array received from the client. Graphics are
automatically created on the server and sent back to the client for display.

NOTE The client devel oper uses the JWaveView class to request that the server
return graphical datain addition to numerical data. Whenever IWaveView is used
to execute a client request to the server, the server automatically crestes a
Viewable Object. Thisobject isthen packaged and streamed back to the client
where it can be displayed. If the client calls the wrapper with the JWaveExecute
class, the graphics are discarded, and only the data are returned. For moreinforma:
tion on JWaveView and graphics, see Chapter 4, JIWAVE Graphics.

Example 5-4 Simple JWAVE wrapper that returns a 2D plot

FUNCTION APLOT, client data

; Unpack the parameters and data from the client.
arr = GETPARAM (client data, ’'ARRAY’, /Value)
PLOT, arr

RETURN, O

END

NOTE You must make sure that al coordinate system information is correct
before you return aplot to the client. Also, note that the SURFACE and AXIS pro-
cedures create a temporary axis transformation that is not automatically saved by
the PV=WAVE session. To ensure that the correct transformation and coordinate
system information is sent back to the client, use the Save keyword with these pro-
cedures. This causes the correct transformation information to be sent
automatically to the client. For more information on coordinate transformations,
see Coordinate System Transfor mations on page 49.

Returning Graphical Data to the Client 61



Example: A Typical JWAVE Wrapper

Thisexample demonstrates and reinforces concepts that were discussed previously
in this chapter.

This WAV E wrapper function retrieves positional and keyword parameters from
the client, unpacks the parameters, and builds a command string for usein a
PV=-WAVE EXECUTE function. This example also demonstrates the
GET_NAMED_COLOR function, which alows colorsto be passed by name from
the client to the WAV E wrapper.

TIP Refer to the PV-WAVE Reference for information on the EXECUTE, PLOT,
and OPLOT commands. These PV=WAV E commands are used in the following
example.

The code for Example5-5isasimplified version of jwave plot.pro, whichcan
be foundin:

(UNIX) jwave-3_5/1ib
(Windows) jwave-3 5\1ib

Example 5-5 JWAVE wrapper that unpacks positional and keyword parameters and builds
a command string

FUNCTION JWAVE PLOT SIMPLE, client data

; Determine plot type (Can also be done with [XY]Type)

CASE GETPARAM (client data, ’SCALING’, /Value, Default=0) OF

1: cmd = 'PLOT OI’
2: cmd = ’'PLOT IO’
3: cmd = ’'PLOT OO’
ELSE: cmd = ’'PLOT’
ENDCASE
; Get colors -- default is black lines on white background

back = GET_NAMED COLOR (’'BACKGROUND’, Default=’000000’xL)
fore = GET NAMED COLOR(’COLOR’, Default = 'ffffff’xL)

acol

GET_NAMED_ COLOR (’AXIS’, Default = fore)
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color kwds = ’, Background=back, Color=fore’

; Get allowed keywords for the PLOT command

plot kwds = GETPARAM (client data, $

[ "Box’, ’Charsize’, ’Charthick’, ’'Clip’, ’'Gridstyle’, $

'Linestyle’, ’‘Noclip’, ‘Nsum’, ’'Polar’, 'Position’, ’'Psym’,
$

"Solid Psym’, ’Subtitle’, 'Symsize’, 'Thick’, ’'Tickformat’,
$

'Ticklen’, 'Title’, ’'XCharsize’, ’'XGridstyle’, ’'XMargin’, $

‘XMinor’, ’'XRange’, ’'XStyle’, ’'XTickformat’, ’'XTicklen’, $

'XTickname’, ’'XTicks’, ’XTickv’, ’'XTitle’, ’'XType'’, $

'YCharsize’, ’'YGridstyle’, ’YMargin’, ‘YMinor’, $

'YNozero’, ’'YRange’, ’'YStyle’, 'YTickformat’, $

'YTicklen’, ’'YTickname’, ’'YTicks’, ’'YTickv’, $

"YTitle’, 'YType’ ] )

; Get positional data

y = GETPARAM (client data, ‘Y’, /Positional) ; REQUIRED

IF y EQ '’ THEN $

MESSAGE, 'Parameter Y is required.’

X = GETPARAM (client data, ‘X', /Positional) ; Optional

; Execute the plotting function to draw the axes

status = EXECUTE( cmd + x + y + color_kwds + plot_kwds )

RETURN, 0

END
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Unpacking the Parameters

First, positional and keyword parameters sent from the client must be unpacked
with GETPARAM.

NOTE Parameter names are not case sensitive. They must begin with aletter, and
can contain only alphanumeric characters and the underscore character ().

NOTE A client application that provides controls for generating and modifying
the appearance of plotsor other kinds of graphics probably needs to communicate
positional and keyword parameter information to the server. The client user might
use option menus to change the colors used in aplot, text fields to add plot titles,
push buttons to add axes, and so on. The client developer must retrieve the param-
eter names and values from the user interface, package those parameters (with
setParam and

setNamedColor method cals), and send them to the server. As shown here, the
JWAV E wrapper function then unpacks the parameters, generates the plot, and
sends back a graphic for display on the client.

Unpacking Values

Thefirst use of GETPARAM in Example 5-5 is basically the same as we've seen
in previous examples (such as Example 5-1). Here, GETPARAM isusedin a
CASE statement to retrieve the appropriate PLOT command (PLOT, PLOT IO,
PLOT_OO, or PLOT_0Ql). The correct command is saved based on the value of the
SCALING parameter that was passed from the client. Asin previous examples, the
Value keyword specifiesthat asimple value bereturned. Also, the Default keyword
isused to return avalue, 0, if no SCALING parameter was sent from the client. In
this case, no scaling causes the CASE statement to save the regular PLOT
command.

CASE GETPARAM (client data, ’‘SCALING’, /Value, Default=0) OF

1: cmd = 'PLOT OI'

2: cmd = ’'PLOT IO’

3: cmd = ’'PLOT OO’

ELSE: cmd = 'PLOT’
ENDCASE
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Unpacking Keywords

The next GETPARAM call retrieves any of the supported plot keywords that may
have been sent from the client. In this case, we include al of the keywords associ-
ated with the PV=WAVE PLOT command. Positional parameters that are
specifically related to the x and y datawill beretrieved in a separate GETPARAM
statement.

plot kwds = GETPARAM (client data, $

[ "Box’, ’Charsize’, ’Charthick’, 'Clip’, ’'Gridstyle’, $
'Linestyle’, ’Noclip’, ’Nsum’, ’‘Polar’, ’'Position’, ’'Psym’, $
"Solid Psym’, ’Subtitle’, ’Symsize’, ’'Thick’, ’'Tickformat’, $
'Ticklen’, ’'Title’, ’'XCharsize’, ’'XGridstyle’, ’'XMargin’, $
'XMinor’, ’‘XRange’, ’'XStyle’, ’'XTickformat’, ’'XTicklen’, $
'XTickname’, ’'XTicks’, ’XTickv’, ’'XTitle’, ’'XType’, $
'YCharsize’, ’'YGridstyle’, ’YMargin’, ’'YMinor'’, $

'YNozero’, ’'YRange’, ’'YStyle’, ’'YTickformat’, $

'YTicklen’, ’'YTickname’, ’‘YTicks’, ’'YTickv’, $

"YTitle’, 'YType’ ] )

This statement extracts from client data any keywords that were specified in
the string array and their associated values. With thisusage, the GETPARAM func-
tion returns a string array in the following form:

v, keyname_ 1=Value reference, keyname 2=value reference, ...

wherevalue_referenceisasymbolic referenceto avalue that was either sent by the
client or retrieved from the Data Manager.

For example, the client sends keyword/value pairs that the PLOT command
expects, and GETPARAM unpacks them into a string array, containing keyword
names and references to keyword values.

, Title=title ref, Ticklen=tick ref, charsize=charsize ref ~

As noted previously, this “string array” can be used as part of acommand in an
EXECUTE call to produce aplot.

NOTE Thelist of keywords given in this GETPARAM function example repre-
sentsall of the keywordsthat can be extracted. Any keywordsin thelist that are not
sent by the client are simply ignored by GETPARAM. If no keywords are sent, this
GETPARAM function would return anull (empty) string.
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TIP We recommend that you use a string array (as was done in this example) to
specify which keywords you wish to retrieve with GETPARAM. By specifying a
string of names in GETPARAM, rather than using the /All keyword, you prevent
your program from failing if the client sends unexpected information.

Unpacking Positional Parameters
Thefinal two GETPARAM calls use the Positional keyword to retrieve positional

pewanuiers
y = GETPARAM (client data, ’'Y’, /Positional) ; REQUIRED
IF y EQ '’ THEN $

MESSAGE, 'Parameter Y is required.’

X = GETPARAM (client data, ‘X', /Positional)

The difference between keyword and positional parametersistheir form. Key-
words are of the form Keyname=value. For example, xTitle="Units Sold”.
Positional parameters, on the other hand, of the form: paramname. For example,
the PLOT command takes arequired positional parameter (), an optional posi-
tional parameter (x), and numerous optional keywords. For example:

PLOT, y, Title="CO2 Content”, Charsize=3
wherey isarequired positional parameter, and the other parameters are keywords.

When the Positional keyword is specified, GETPARAM returns the specified
parameter in astring in theformat: », param reference -, where
param_referenceisasymboalic referenceto the data. Theleading commais needed
becausewhen thisstring isused in an EXECUTE command, it is concatenated with
other stringsto “build” acommand.

If the required y parameter is not supplied by the client, this error is “trapped”
(because GETPARAM returns an empty string) and the MESSAGE procedureis
called. The effect of the MESSAGE procedureis discussed in Error Handling on

page 68.
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Unpacking Color Information with GET_NAMED_COLOR

The GET_NAMED_COLOR function retrieves a color index from a color name
set by the client. The client specifies a color name and a Java Color object. This
object is sent to the WAV E wrapper and GET_NAMED_COLOR trand ates that
color object into a color that can be used by PV=WAVE.

Inthisexample, GET_NAMED_COLOR retrievesthree colorsthat were specified
by the client: BACKGROUND. COLOR, and AXIS.

TIP For more information on WAV E graphics and color parameters, see Chapter
4, IWAVE Graphics. See aso Managing the Color Table on page A-18.

Example 5-6 JWAVE wrapper calls retrieve colors sent from the client.

back = GET NAMED COLOR (’BACKGROUND’, Default='000000'xL)

fore GET NAMED COLOR (’'COLOR’, Default = 'ffffff’xL)

axis

GET_NAMED COLOR (’AXIS’, Default = fore)

TIP Thefollowing lines show the corresponding calls that were made in the Java
client program to set the colors retrieved in Example 5-6:

myJWaveView.setNamedColor (“BACKGROUND”, java.awt.Color.lightGray)
myJWaveView.setNamedColor (”COLOR”, java.awt.Color.red)
myJWaveView.setNamedColor ("AXIS”, java.awt.Color.black)

These calls set colorsto be sent to the server. The calls associate acolor name (e.g.,

BACKGROUND) With a Java color object (e.g., Color.1lightGray). These colors
are packaged with the rest of the parameters and sent to the client.

The RETURN Statement

The RETURN statement in a WAV E wrapper can always be used to return datato
the client. In this example, the primary function of the wrapper isto return a
graphic—this particular wrapper does not generate any data that needs to be
returned to the client. Thus, the RETURN statement simply returns 0. Thereisno
reason, however, why this RETURN statement could not be used to return some
other data.
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You Can Only Retrieve Parameters Once
GETPARAM can only retrieve a parameter (positional, keyword, or value) once.

For example, the following GETPARAM callsretrieve parameters from the client:

foo

GETPARAM (client data, ’'foo’)

bar

GETPARAM (client_data, /All)

However, after the foo parameter isretrieved, it cannot be retrieved again in the
subsequent call with the /All keyword. Therefore, in this case, the bar command
string will not contain the £oo parameter.

TIP You can use the Ignore_Used keyword with GETPARAM to request that all
requested parameters will be returned whether they have been used or not.

Error Handling

This section discusses some error handling techniques and tips for usein WAV E
wrapper functions.

Using the MESSAGE Procedure

Usethe PV=WAV E MESSAGE procedureto generate error messagesfrom WAV E
wrapper functions. The error text that MESSAGE producesisautomatically sent to
the client as a Java Exception (specifically, a JwaveWrapperException object).
The MESSAGE procedure also causes the wrapper function to stop processing (by
default).

For detailed information on MESSAGE, refer to the PV=WAVE Reference.

Trapping Errors

If you use PV=WAVE error handling routines (such as ON_ERROR_GOTO or
ON_ERROR) to trap and handle errorsin a WAV E wrapper function, be sure to
set |Error=0 immediately after the error trap to ensure that the error is not reported
back to the client.

ON_ERROR and ON_ERROR_GOTO are described in the PV=WAVE Reference.
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Using the Expect Keywords

GETPARAM takes a set of optional keywords that can be used for trapping input

errors. These keywords are only used in conjunction with the Value keyword. (This

is because they are used to test values that are passed from the client.)

These keywords all begin with the word Expect. They are:

*  ExpectType = type code

» /ExpectNumeric

* /ExpectSiring

*  ExpectArray =[ diml, dim2, ... ] or /ExpectArray

» /ExpectScalar

Thefirst three keywords (ExpectType, ExpectNumeric, and ExpectString) produce

an error if the returned parameter does not match the expected datatype. Thevalid

data type codes that you can use with IWAVE are listed in the following table.

Type Code Data Type

Byte

Integer

Longword integer

Floating point

Double precision floating

String

The keyword ExpectArray produces an error if the input parameter is not an array

of the specified dimensions. For more information on the Expect* keywords, see

GETPARAM Function on page 11.

The keyword ExpectScalar produces an error if the input parameter is not ascalar

or al-element array. If the parameter isa 1-element array, then the function returns

that element as ascalar.

As the following lines show, you can use reasonable combinations of the Expect*

keywords in asingle GETPARAM function.

; v must be a numerical array

y = GETPARAM (client data, ’'Y’, /Value, /ExpectArray, /ExpectNumeric
)

; xcnt and ycnt must be numerical scalars

xcnt = GETPARAM (client data, ’XCENTER’, /Value, Default = 0.5, S

/ExpectScalar, /ExpectNumeric )

N oA WN

ycnt = GETPARAM (client data, ’YCENTER’, /Value, Default = 0.5, $
/ExpectScalar, /ExpectNumeric )

; title must be a scalar string.

title = GETPARAM(client data, 'TITLE’, /Value, Default = ‘The

Title’, $
/ExpectScalar, /ExpectString)
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Testing Wrapper Functions

This section explains how to test WAV E wrapper functions without writing client
Java programs. The WRAPPER_TEST _* procedures are PV=WAVE procedures
that you can use to imitate the behavior of the Java client application, such as set-
ting parameters, setting colors, and setting and executing the WAV E wrapper.

Testing a Numerical Program

For example, let’slook at how you can test the WAV E wrapper simple . pro that
we discussed in Chapter 1, IWAVE System Introduction. This wrapper accepts a
number and returns the square root of the number to the Javaclient. To test this
wrapper without writing the Java client application yet, you can run the following
test procedures in PV=WAV E (assuming that the directory that contains
simple.pro isinthe!Path system variable of PV=WAVE):

WAVE> WRAPPER TEST INIT, ’‘SIMPLE’

WAVE> WRAPPER TEST SETPARAM, 'NUMBER’', 2

WAVE> WRAPPER TEST EXECUTE

WAVE> WRAPPER TEST RETURN_INFO

DATA FLOAT = 1.41421

WAVE>

Here we set the wrapper, set a parameter, executed the wrapper, and printed the
return data.

The procedures used to test this wrapper correspond to the Java methods used to
set parameters, and so on, in the client application. The following table shows the
correspondence between these PV=WAV E test routines and the Java methods they

imitate:

Test Procedure JWAVE Java Method

WRAPPER _TEST_ INIT JWaveExecute.setFunction and
JWaveView.setSize(OpﬁonaD

WRAPPER_TEST_SETCOLOR JWaveView. setNamedColor

WRAPPER_TEST_SETPARAM JWaveExecute.setParam

WRAPPER TEST_ EXECUTE JWaveExecute.execute

WRAPPER _TEST_GETRETURN JWaveExecute.getReturnData

WRAPPER TEST_ RETURN INFO Parameter.printInfo
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Testing a Graphics Program

You can also use the WRAPPER_TEST_* routines to test wrapper functions that
generate graphics. To dothis, specify thewindow sizeto WRAPPER_TEST _INIT,
as shown in one of the examples below. If the wrapper returns a graphic, then the
test procedure WRAPPER_TEST EXECUTE displaysthegraphicinaPV=WAVE
window.

Here is an example that tests the wrapper jwave plot.pro. You can find this
wrapper function in:

(UNIX) VNI_DIR/jwave-3_5/1ib

(Windows) VNI DIR\jwave-3 5\1lib

where vNI_DIR iSthe main Visual Numericsinstallation directory.

WAVE> WRAPPER TEST INIT, ‘JWAVE PLOT’, 300, 300

WAVE> WRAPPER TEST SETCOLOR, ‘BACKGROUND’, ‘000000’'xL ; black
WAVE> WRAPPER TEST SETCOLOR, ‘LINE’, ’'£f£f0000’'xL ; blue

WAVE> WRAPPER TEST SETPARAM, ’‘Y’, HANNING(20,20)

WAVE> WRAPPER TEST SETPARAM, ’'PSYM’, 1

WAVE> WRAPPER TEST EXECUTE

Here, note that the WRAPPER_TEST _SETCOLOR procedure is used to set line
and background colors. When WRAPPER_TEST_EXECUTE isrun, the plot is
displayed in a PV=WAV E graphics window.

For detailed information on each of the WRAPPER_TEST_* routines, see
Appendix A, JWAVE Wrapper API.
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Summary

This chapter explained how to develop and test WAV E wrapper functions. A
JWAV E wrapper function isaPV=WAV E function that communicates, through the
JWAVE Manager, with a IWAVE client (Java) application. WAV E wrappers use
functions for “unpacking” parameters sent from the client. The RETURN state-
ment in a WAV E wrapper automatically packs and returns parameters and datato
the Java client.

You can use standard PV=WAVE error trapping routinesto trap errorsin a JWAVE
wrapper function. If you trap and handle errorswithin thewrapper function, be sure
to reset the | Error system variable to O after the error is trapped to prevent an error
message from being returned to the client.

Remember that JWAV E wrapper functions, and any PV=WAV E functions that run
onthe WAV E server, must be compiled with the PV=WAVY E COMPILE command.
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Managing Data

If you are working with large datasets, you probably want to keep them on the
server. Typically, the server has the memory and storage resources that large
datasetsrequire. On the other hand, client machinestypically have limited memory
and storage capacity. Furthermore, the transfer of large datasets between the client
and server (for example, across the Internet) can consume network resources.

JWAV E addresses this problem with data proxies. A proxy is an object-oriented
design term that refers to a surrogate or placeholder that controls access to another
object. A data proxy, then, isasurrogate object that refers to data.

If thedatais, for instance, alarge multidimensional array stored in a PV=-WAVE
session, the client can use a proxy object to refer to that data. Using aproxy object,
the client can request operations to be performed on the data, such as:

e running an analysis or filtering program on the data
e copying the data

e destroying the data

e renaming the data

e retrieving the data (returning it to the client)

All of these operations are controlled from the client while the data physically
resides on the server, which greatly reduces the burden on client and network
resources. Unless datais explicitly retrieved, it never has to be downloaded to the
client.
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What is a JWAVE Data Proxy

A Proxy classisan interface that describes a data proxy. The subclass of the Proxy
class used by IWAVE clients to refer to datathat is stored on the server is
JWaveDataProxy.

Usually, a WAV E wrapper function processes data in some way and stores the
results. The WAV E client may wish to use another WAV E wrapper to perform
further analysis on the stored results. To do this, the client needs to be able to ref-
erence the data stored on the server. The most efficient way to do thisis to ask the
server to return a data proxy, which the client can then use in the set Param
method of subsequent function calls from the first wrapper.

Proxy Object PV-WAVE Session

Connection
Data Name

Data
DomainName
Client Server
(PV-WAVE)

Figure 6-1 A Proxy object refers to data stored in a PV-WAVE session. The proxy knows
where to find the server (JWaveConnection), the name of the data domain name for the data
(ServerDatalD).

While the end result of this processing might be some kind of plot or imagethat is
sent back to the client, the important point to remember isthat the actual datanever
has to leave the server.

How the data arrives on the server in thefirst placeis up to the WAV E application
developer. The data could have originated on the client and been uploaded to the
server. Or, the data could have been loaded on the server from afile or database, or
calculated by a WAV E wrapper function.

The datareferred to by a JwaveDataProxy Object persists on the server until itis
explicitly deleted or the PV=WAVE session is shut down.

74 Chapter 6: Managing Data JWAVE User’s Guide



Instantiating a JWaveDataProxy Object
A JgWaveDataProxy object isinstantiated with:
e avalid connection to the server (aJWwaveConnection object)
* aname by which to identify the data on the server, and
* adomain name (used to group datasets)
For instance, one way to construct a JwaveDataProxy oObject is:
new JWaveDataProxy (myconnection, ‘MYDATA’, ’‘MYDOMAIN’)

where myconnection isthe previoudy instantiated JwaveConnect ion object
(tells the proxy how to find the server), MYDATA isthe name of the data stored on
the server, and MYDOMAIN isthe domain.

When you construct a gwaveDataProxy Object in thisway, you are only provid-
ing the name of the data. This JwaveDataProxy object refersto aplace to store
data, but there is no guarantee that there is actually datathere. If you do not know
that there is already data on the server, you can usethe proxy . store method to
send data to the PV=WAVE session.

Other Ways to Instantiate a JWaveDataProxy Object

There are two other ways to create a JwaveDataProxy oObject, and they both are
used in conjunction with a gwaveExecute object.

Thefirst way isto supply aserverDataID object (which encapsulates the name
and domain of agwaveDataProxy object) when you usethe set Param method.

setParam(String name, Object value, ServerDatalID dataName)

This associates values with the parameter name, as usual, but additionally the
server stores the data as named by the serverDataID object whenitis sent with
the next execute cal.

This technique is useful when you have some data on the client, and you want to
usethat same dataset with several WAV E wrapper functions. So you usethe above
setParam method to save the data on thefirst call, and then you use the following
setParam 0N subsequent calls to associate a named parameter with that stored
data:

setParam(String name, ServerDatalID dataName)

This technique stores data on the server, even though you are not manipulating
JWaveDataProxy objects directly. If you need direct access to the data (like to
delete it when you are done) you can use the same serverDataID object that
identifies the data name in a constructor to anew JgwWwaveDataProxy Object.
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Another way to create a data proxy iswhen datais returned by a WAV E wrapper
function. Normally, the WAV E wrapper returns values back to the client, but you
can change this. Before you call the execute method, you can use the
setReturnParamMode method to change how returned data will be handled.

There areacouple of overloaded methodsfor setReturnParamMode, but the pri-
mary oneis:

setReturnParamMode (String name, boolean returnVals, ServerDataID
dataName)

If you use this method, and specify a ServerDataID object for the data name,
then that parameter will be stored on the server when the WAV E wrapper function
returns. You can also use the boolean flag with one of the values
JWaveExecute.RETURN NO VALUES Of JWaveExecute.RETURN VALUES. If
you set thisflag to RETURN NO VALUES, then no values are returned, but a
JWaveDataProxy object to the stored datais returned.

This techniqueis useful for “chaining” the output of one WAV E wrapper to the
input of another, as you will seein alater example.

There are other waysto use setReturnParamMode Object. If you set the flag to
RETURN VALUES and you set aServerDataID object, then the datais stored and
alsoreturned to theclient. You can even discard datathat you do not want by setting
RETURN NO VALUES Without a ServerDataID object.

TIP For detailed information on all of the constructors, variables, and methods of
the JWaveDataProxy class, refer to the Javadoc reference. For information on Jav-
adoc, see Using the JWAVE Javadoc Reference on page 40.
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The Efficiency of Using Data Proxies

Client

Thissection illustrates the efficiency of using data proxiesin WAV E applications.

Inefficient System: The Data Makes Two Round Trips

In onetypical WAV E scenario, the client asks the server (a WAV E wrapper func-
tion) to load or generate some data and then asks another WAV E wrapper to
process the data and return aviewable object back to the client.

Figure 6-2 illustrates an inefficient version of this scenario, where data makes two
complete round trips between the client and the server. This scenario can be sum-
marized as follows:

* A JwaveExecute Object executes a WAV E wrapper function called
DATAGEN On the PV=WAVE server.

» Thegenerated datais then returned by the WAV E wrapper to the client.

* Theclient passes the data to another swaveExecute object, which sendsiit
back to the server asinput to another JWAV E wrapper called FILTER. (The
data has made one round trip.)

» Thefiltered datais returned by the WAV E wrapper to the client.

e Theclient passes the datato a Jwaveview object, which sends it back to the
server asinput to another PV=WAVE routine called grapruICs. (The datahas
now made two round trips.)

* Finally, aplot is passed back to the client and displayed.

_| JWave Connection |_| JWaveFE xecute |—| JWaveView |—| JWaveCanvas I—

e 4
- 2
g 2l e
Time —» § : : E 2
Server 1 DATAGEN.pro FILTER.pro GRAPHICS.pro —= === =
(PVWAVE) ‘v

Data makes two “round trips”
Figure 6-2 Inefficient use of JWAVE, as data is physically passed between server and client
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Efficient System: No Round Trips

Figure 6-3 depictsthe sametype of processing asthe previousfigure; however, this
timethe client uses dataproxiesto refer to the data on the server. The actual dataset
is never physically returned to the client. Only after processing is completed isan

image object returned to the client and displayed.

In this case, note that the object returned to the client each time is a data proxy,

rather than actual data. The client uses the proxy object in subsequent
JWaveExecute methods (where, in the previous (inefficient) model, the actual

data was passed).

Client
_| JWaveConnection |_| JWaveExecute |—| JWaveview |—| JWaveCanvas I—
1 1 -~
= 4 ! = + !
x ! 'o| |& ! 1o
PlE 5 25 & 13 z
Time - 5[5 =1 I 1% 2
= 2 gl |§ 7 5} =l Ié g =
-+ < & = =
: ¥ ' v
k GRAPHICS.pro
Server
{PV - WAVE)

I

GENDATA FILTDATA I— - -

Figure 6-3 Efficient use of JWAVE, as data is not physically passed between server and
client

h
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Setting the Return Parameter Mode

By default, a WAV E wrapper function returns physical datato the client. The cli-
ent has to specify that it wants the WAV E wrapper to return a proxy object. To do
this, the client uses the TWwaveExecute . setReturnParamMode method.

In the next section, we present an example illustrating the use of data proxies.
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Example: Using Data Proxies

As previously noted, sending large datasets back and forth between client and
server can be expensive in terms of network and client resources. In many cases, it
is often more efficient to leave data on the server for at least part of the processing

cycle.

This example discusses a WAV E application that:

e creates an array of data on the client

* sendsthe datato the server whereit is“ processed” by a JWAV E wrapper

function

» tellsthe server to return a proxy object rather than the actual data

* requests the server to execute a different WAV E wrapper function to process
the data further

* returnsthe actual processed datato the client and printsit

Figure 6-4 illustrates the flow of this WAV E application.

Client JWaveExecute i | Qutput
N : A
A 1 1 = 1
o|2 & g |o|2 !
FEE = IE @ |3 =
s |3 ! T2 B
= = =L 13 |3 =
& "I T & 1
o =¥ I e 1
¥ . \ R ;
Server Wrapper 1 Wrapper 2
{PV-WAVE)

Figure 6-4 JWAVE scenario using data proxies

NOTE Thisclient application callstwo different WAV E wrapper functionson the
server. From the first wrapper, the client asks for a proxy to be returned. From the
second wrapper, the client asks for the actual data values, which it then prints.
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The Java Client Program

Example 6-1 proxyarry.java: Sends data to the server; retrieves a data proxy; uses the
proxy in a subsequent JWaveExecute object

import com.visualnumerics.jwave.*;

public class ProxyArray {

public static void main(String[] args) {

try {
// Create a simple array as data
float[] arr = new float[10];
for (int i=0; i<arr.length; ++1i)
arr[i] = 1i;
// Connect to JWave server

JWaveExecute command = new JWaveExecute (”PROX1”) ;

// Set the data as ARRAY1l parameter

command.setParam (”ARRAY1”, arr);

// Ask that the result data (named DATA) be stored on the server,
// and only return a Proxy

ServerDataID saveData = new ServerDataID(”SAVE NAME”) ;

command. setReturnParamMode (”"DATA” , JWaveExecute.RETURN NO VALUES,

saveData) ;

// Execute PROX1

command.execute () ;

// Switch to new wrapper function

command.setFunction (”PROX2”) ;

// Clear previous parameters and return modes
command.clearParams () ;

command.clearReturnParamModes () ;

// Set input to PROX2 to use data stored by PROX1

// Could also use getReturnProxy ("DATA”) here rather than saveData
command. setParam (”ARRAY2”, saveData) ;

// Execute PROX2 and get result

command.execute () ;
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float[] answer = (float[]) command.getReturnData (”DATA") ;
// Print result
for (int i=0; i<answer.length; ++1i)
System.out.println (answer [i]) ;
} catch (Exception e) {
// Report problems

System.out.println(e.toString()) ;

}

The First JWAVE Wrapper

Example 6-2 prox1.pro: Receives an array from the client and multiplies the elements by
1.5. The client asks the server to return a data proxy rather than the actual data.

FUNCTION PROX1l, client data

; Unpack data and parameters sent from the client.
arr = GETPARAM (client data, ’‘ARRAY1l’, /Value, Default=11)

; Change the array.

mydata = arr * 1.5
; Return the changed array.

RETURN, mydata

END

The Second JWAVE Wrapper

Example 6-3 prox2.pro: The client asks this server program to process the array it stored
previously. The client refers to the data on the server with a proxy. Finally, the client asks the
server to send back the actual data so that it can be printed. (This wrapper multiplies the
previously stored array by 100.5.)

FUNCTION PROX2, client data

; Unpack data and parameters sent from the client.

arr = GETPARAM (client data, ’ARRAY2’, /Value, Default=11)

; Change the array.

mydata = arr * 100.5

; Return the changed array.

RETURN, mydata

END
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Java Client Output

When the Javaprogram in Example 6-1 is executed, the following output is printed
on the client. (The numbers result from multiplying thefirst array by 1.5 and mul-
tiplying the resulting array by 100.5.)

% java proxyarr

0.0

150.75

301.5

452 .25

603.0

753.75

904.5

1055.25

1206.0

1356.75

Data Proxies Are Controlled by the Client

Note that in this example thereis no special code in the WAV E wrapper functions
to enablethe storing of dataas proxies. The use of proxy dataistotally under client
control, and you do not need to do anything special in the wrapper functionsto con-
tral this. This client-side control of proxies allows you to build WAV E wrappers
as modules, without planning all of the possible uses for them. Asyou build the
client Java application, these WAV E wrapper modules can then be “hooked
together” in the best possible ways.

How Long is Proxy Data Stored on the Server

Datathat isreferred to by aproxy object persistsfor the duration of the PV=WAVE
session in which it is stored. When the session ends, the datais lost.

TIP You can use the DataManager routines DM Save and DM Restore to store data
between sessions. These WAV E wrapper proceduresare described in Appendix A,
JWAVE Wrapper API.

Summary

A proxy is an object that represents data stored on the server (in PV=WAVE). Use
data proxiesto make JWAV E applications more efficient. By using proxiesto refer
to server data, you can reduce the burden on client and network resources.
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Using JWAVE Beans

JWAVE Beansare JavaBeans™ that provide aset of graphical viewsfor displaying
data. AsJavaBeans, JWAV E Beans are portable and platform independent. You can
often use WAV E Beansin visual application builder tools.

Visua Numerics has provided a set of WAV E Beans that correspond to the main
graphical views of PV=WAVE. The JWAV E Beans shipped with IWAVE are:

JWAVE Bar3d Tool — a Bean for displaying bar charts
JWAVE Contour Tool — a Bean for displaying contour images

JWAVE Generic Tool — aBean for displaying the results of your own
PV=WAVE function and procedure files

JWAVE Histogram Tool — a Bean for displaying histograms
JWAVE Pie Tool — a Bean for displaying pie charts

JWAVE Plot Tool — a Bean for displaying plot images

JWAVE Surface Tool — a Bean for displaying surface plot images

Using JWAVE Beans with the BeanBox

Thissection is astep-by-step exercise that explains how to use WAV E Beanswith
JavaBeans Devel opment Kit from Sun Microsystems, Inc. (You must use BDK ver-
sion 1.0 July 98, or alater version). The latest version of the BDK can be
downloaded from the JavaSoft web site:

http://java.sun.com/beans/index.html
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This exercise uses one invisible Bean, JWAVE Bean tester (which generates some
data), and two visible Beans, JWAVE Surface Tool and OrangeButton, to produce a
surface plot.

Step 1: Modify Your CLASSPATH

You must add the following files to your cLASSPATH variable:

(UNIX) VNI DIR/classes/JWaveConnectInfo.jar
(UNIX) VNI DIR/classes/JWave.jar

(UNIX) SWINGDIR/swing.jar

(Windows) VNI DIR\classes\JWaveConnectInfo.jar
(Windows) VNI DIR\classes\JWave.jar

(Windows) SWINGDIR\swing.jar

wherevNI DIRisthemain Visual NumericsInstallation directory, and SWINGDIR
isthe directory where Swing version 1.1 or later isinstalled (see the Glossary).

Step 2: Copy JWaveBeans.jar
Copy thefile:

(UNIX) VNI DIR/classes/JWaveBeans.jar

(Windows) VNI DIR\classes\JWaveBeans.jar

where vNI_DIR isthe main Visual Numericsinstallation directory.
to

(UNIX) BDKDIR/jars

(Windows) BDKDIR\jars

where BDKDIR isthe directory in which the BeanBox isinstalled.

When the BeanBox starts, this JAR file is automatically opened and inspected.

Optional: Modify the Startup Script

Normally, the following script is used to start the BeanBox:
(UNIX) BDKDIR/beanbox/run.sh
(Windows) BDKDIR\beanbox\run.bat

where BDKDIR is the directory where the BeanBox is installed.
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TIP You can make the cr.asspaTa modifications described in Step 1 directly in
this script, so that cL.aAssPATH includes $cLASSPATH (UNIX) or $classpath%
(Windows).

Step 3: Start the BeanBox

Beforeyou start the BeanBox, make sure the WAV E Manager isrunning and prop-
erly configured (see Testing to See If the JWAVE Manager is Running on page 110).

NOTE You must CD to the BDKDIR/beanbox directory to run run. sh or
run.bat. where BDKDIR isthe directory in which the BeanBox isinstalled.

To start the BeanBox, from the BDKDIR type:
(UNIX) run.sh
(Windows) run.bat

When you run the BeanBox, the graphical JWAV E Beans and the “invisible”
JWAVE Bean tester Bean arelisted in the Tool Box along with other Beansthat came
with the BDK or that you added (Figure 7-1).

Step 4: Try Out the JWAVE Bean Tester and Surface Tool

NOTE Remember, the WAV E Manager must be running to use JWAVE Beans.

Step1 From the ToolBox, select JWAVE Bean tester, then click in an open area
of the BeanBox window to place it as an object in the BeanBox.

Step 2 Select abutton (such as OrangeButton) from the ToolBox and place it
near the bottom of the BeanBox window.

Step 3 Select the button object in the BeanBox, and then select
Edit=>Events=>button push=>actionPerfor med.

Step 4 Click over the JWAVE Bean tester object in the BeanBox. Thislinks the
button object to the JWAVE Bean tester object.

Step 5  Inthe EventTargetDialog dialog box, select the start2d target method
(this method will form the connection between the JWAVE Bean tester
and the push button), then click OK. Now, every timeyou click the button,
the tester Bean will generate new 2D data.
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Figure 7-1 JWAVE Beans listed in the BeanBox ToolBox

Step 6 Inthe ToolBox, select JWAVE Surface Tool and place it above the button
object in the BeanBox.

Step 7 Resize the Surface Tool Bean until it is big enough to hold a surface plot.

Step 8  Select the JWAVE Bean tester object in the BeanBox, then from the Edit
menu, select Events=>propertyChange=>propertyChange.

Step 9 Click over the Surface Tool in the BeanBox. Thislinks the Bean tester
to the Surface Tool.

Step 10 Inthe EventTargetDial og dialog box, select thepropertyChange target
method as the event, then click OK.

Step 11  Click the button object in the BeanBox.

The Bean tester generates 2D data and sends that data to the Surface Tool. Next, the
Surface Tool instructs JWAVE to generate a plot. Then the surface plot displaysin
the BeanBox (see Figure 7-2).
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Step 4: Customize the Surface Bean

Each visible WAV E Bean has a Customizer interface for changing the values of
parameters that affect the appearance of the plot.

TIP The customizable parametersfor WAV E Beans are described in Appendix E,
JWAVE Bean Tools Reference.

Step 1  Select the surface object in the BeanBox, then from the Edit menu, select
Events=>Customize... The Customizer window for the JWAVE Surface
Tool Bean appears.

Step 2  Change the settings for some of the surface plot’s parameters, then click
Done.

Step 3 Click the button in the BeanBox. The surface plot is re-generated and
then displayed with the new parameter values applied.

BeanBox

File Edit Wiew Help

>or JWAVE Surface Tool

JWAVE Bean tester

lllllll

Jiave Bean tester =gl Button
[ rl

11111

Figure 7-2 The surface plot displayed by the JWAVE Surface Tool. The JWAVE Surface Tool
has been customized to add a skirt and change the default colors.
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Building a JWAVE Bean

This section describes how to construct a JavaBean and use it with the WAV E
Beans. Throughout this description, the source for the JWAVE Bean tester Bean
(used in the previous section) is used in the discussion of the Bean devel opment
techniques. You can find this source code in:

(UNIX) VNI DIR/classes/com/visualnumerics/jwave/beans/
JWaveBeanTest.java

(Windows) VNI DIR\classes\com\visualnumerics\jwave\beans\
JWaveBeanTest.java

where VNI_DIR isthe main Visual Numericsinstallation directory.

NOTE Theintended audiencefor thissection is Javadevel opers and those familiar
with object-oriented programming. This section is by ho means a comprehensive
sourcefor constructing aBean. There are many books and Web sites on the subject
that take a much more thorough look at the capabilities of JavaBeans.

Deciding What the Bean Will Do

Before a JavaBean can be devel oped, you must decide what the Bean needs to do.
JavaBeans are just objects. It isagood ideato create an overall design document
of your project to determine which specific objects are needed and exactly what
each object will do.

Once the Bean's requirements are defined, it should be fairly obvious what the
Bean should look like. Most Beans are visible components (buttons, fields, or can-
vases-the WAV E Beans Tools are canvases). However, it is not required that
Beans have any visible attributes at all. The JWAVE Bean tester is one of these
“invisible” Beansthat hasno GUI elementsat all. Itisjust aclassthat hasinput and
output, and that generates data and events.

If your Bean does need to have visible components, just code them as you would
any other class. Beans are required to have ano argument constructor, but you
may usethis constructor like any other, building the elements your class needsinit.

Adding Properties to the Bean

Properties are named attributes that define the state of an object. JavaBeans are not
required to have any properties, but since they define the state of the Bean, they
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most likely will. A property can be something as simple as the string appearing on
a button, to more complex things such as a multi-dimensional dataset.

Interms of Beans, properties are exposed to visual programming tools and are usu-
ally editable through some sort of property editing interface (see Telling a Bean
Environment How to Use Your Bean on page 95, and Building a Customizer for the
Bean on page 104).

The naming convention followed by Beans developers for naming methods that
access Bean propertiesis:

public void setPropertyName (PropertyType value) ;
public PropertyType getPropertyName() ;

As shown in Example 7-1, the set method writes the data to the Bean, while the
get method reads the data from the Bean. By having both methods, the property
is defined as read/write enabled. By omitting one of the methods, the property
becomes either read-only or write-only.

Inthe case of the JWAVE Bean tester Bean, the only propertiesincluded arethe data
objects that contain canned datasets.

Example 7-1 A get/set pair, taken from JWAVE Bean tester

DoubleTable dataTable ;

/**
* Set the dataTable Proxy
* @see JWaveBeanTest#getDataTable
* @param Proxy The dataTable Proxy this bean will use
*/
public void setDataTable (Proxy p)
{
proxy_=pi;
Object pObject=proxy .retrieve();

try

{

dataTable = (DoubleTable)pObject;

}

catch(ClassCastException e)

{
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System.out.println(”Data was not a DoubleTable”) ;

System.out.println(e) ;

}

/**

* Get the dataTable Proxy

* @see JWaveBeanTest#setDataTable

* @return Proxy The dataTable Proxy
*/

public Proxy getDataTable ()

{

if (dataTable !=null)

{

Proxy p=new
com.visualnumerics.data.LocalProxyImpl (dataTable ) ;

return (p) ;
1
else

return (null) ;

}

TIP Propertiesdo not have to be datamembers of the class. Therecan beget/set
methods that calculate values or return hardcoded constants.

Handling Data

Using the Proxy Class to Exchange Data

All of the WAV E Beans take and send data as com. visualnumer-
ics.data.Proxy objects. The Proxy classis an interface that contains a
referenceto adataobject. Theintent of the Proxy classisto allow datato be passed
that is not necessarily inside your virtual machine (such as a CorBA object).

Theclass com.visualnumerics.jwave.JWaveDataProxy implementsthe
Proxy class, making it valid to passto the Beans. The gwaveDataProxy classisa
client side proxy for data that is resident on the IWAVE server.
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When dataisto be sent to a WAV E Bean (either through an event or abound prop-
erty), it must be a proxy object.

The three methods shown in Example 7-2 arethe input (set 2D Data) and output
(get2D Data and start2d) for atwo-dimensional array of data(data2d ). The
use of these methods is discussed further in alater section (page 103), but for now,
notice how the data either comesin or goes out of the methods as a proxy object.
Theclass com.visualnumerics.data.LocalProxyImpl iSanimplementa
tion of proxy for datathat is already resident inside your virtual machine.

Example 7-2 Data being sent as a Proxy object in JIWAVE Bean tester
double[] [] data2d_;

/**
* Set the 2D data Proxy
* @see JWaveBeanTest#get2D Data
* @param Proxy The 2D data Proxy this bean will use
*/
public void set2D Data (Proxy p)
{
proxy_=p;
Object pObject=proxy .retrieve();

try
{
data2d =(doublel] [])pObject;
Proxy p=new com.visualnumerics.data.LocalProxyImpl (data2d ) ;

changes .firePropertyChange (”data 2d change”,null,p);

}

catch(ClassCastException e)
System.out.println(”Data was not a 2D double”) ;

System.out.println(e) ;
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/**
* Get the 2D data Proxy
* @see JWaveBeanTest#set2D Data
* @return Proxy The 2D data Proxy
*/
public Proxy get2D Data()

if (data2d_!=null)

{

Proxy p=new com.visualnumerics.data.LocalProxyImpl (data2d ) ;
return (p) ;
}
else

return (null) ;

/**

* Fire an event that the 2D data has changed
*/

public void start2d()

{

Proxy p=new com.visualnumerics.data.LocalProxyImpl (data2d ) ;

changes .firePropertyChange(”data 2d change”,null,p);

}

Using Events to Exchange Data

All JavaBeans essentially communicate with events. When a Bean has something
happen to it (the user pressed a button, new data arrived, a condition was met, and
so on), the Bean may want to communicate this event to other Beans. The commu-
nication can be in the form of actions, mouse clicks, data, or any other event that
Javais capable of producing. Any classthat isregistered as alistener can receive
this event and handle it in its own way.

In the case of the WAV E Beans, one way of passing data between them isviaa
PropertyChangeEvent. Thisclassispart of the java.beans packageandisa
standard way for Beans to communicate.
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Most Beansimplement java.beans . PropertyChangeListener and are
therefore capable of receiving and handling PropertyChangeEvents.

All WAV E Beans contain an instance of java.beans.
PropertyChangeSupport. Thisclass maintainsalist of classesthat have regis-
tered as listeners and allows events to be sent to those listeners.

Example 7-3 Instances of PropertyChangeEvents from JWAVE Bean tester
PropertyChangeSupport changes =new PropertyChangeSupport (this) ;

/ * %

* Adds a property change listener

* @param PropertyChangelListener listener

*/

public synchronized void addPropertyChangelListener (PropertyChangelListener 1)

{

changes .addPropertyChangelListener (1) ;

/**

* Removes a property change listener

* @param PropertyChangelListener listener
*/

public synchronized void removePropertyChangelListener (PropertyChangelListener
1)

changes .removePropertyChangeListener (1) ;

/**
* Fire an event that the 2D data has changed
*/
public void start2d()
{
Proxy p=new com.visualnumerics.data.LocalProxyImpl (data2d ) ;

changes .firePropertyChange(”data 2d change”,null,p);
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The PropertyChangeSupport class changes  maintainsalist of classes that wish
to listen to this Bean's events. Any class that calls
addPropertyChangeListener Will be added to that list. Similarly, any class
that calls removePropertyChangeListener Will be removed from thelist.

Whenthe start2d method iscalled, any classthat hasregistered asalistener will
receive the datafound inthe data2d_ array (asaProxy object of course).

The firePropertyChange method of the PropertyChangeSupport object
takes as arguments the name of the property that has changed, the old val ue of that
property, and the new value of the property. These are the exact fields of the
java.beans.PropertyChangeEvent classthat PropertyChangeListen-
ers EXpect to see.

In a Bean devel opment environment (such as the BeanBox), when the start2d
method is invoked (by abutton click, for instance), any Bean connected to the
JWAVE Bean tester propertyChange event will receivethe data2d_ proxy.

Including Bound Properties to Exchange New Data

Bound properties are properties that support change events. When a Bean’s prop-
erty changes (new data, user change, and so on), other Beans may want to know
about it. When abound property changes, an event isfired to all listeners.

All of the data propertiesin the WAV E Beans are bound properties. When the data
in aBean changes, it will fire an event to al registered listeners. This event will
contain the new data.

In Example 7-4, notice how, when the Bean has received new 2D data, it firesa
PropertyChangeEvent. All Beanslistening will receive a proxy with the new
data array inside.

Example 7-4 An input method to the JWAVE Bean tester Bean
/**

* Set the 2D data Proxy

* @see JWaveBeanTest#get2D Data

* @param Proxy The 2D data Proxy this bean will use

*/

94 Chapter 7: Using JWAVE Beans JWAVE User’s Guide



public void set2D Data (Proxy p)

{
proxy =p;
Object pObject=proxy .retrieve();

try

{

data2d =(doublel] []1)pObject;
Proxy p=new com.visualnumerics.data.LocalProxyImpl (data2d ) ;

changes .firePropertyChange (”“data 2d change”,null,p);

}

catch(ClassCastException e)

{

System.out.println (”Data was not a 2D double”) ;

System.out.println(e) ;

}

Bound properties have another advantage. Inthe BeanBox, if you select aBean that
has bound properties, aBind Property ... choiceisavailable under the Edit menu for
displaying alist of the Bean's bound properties. Selecting one of those bound prop-
erties allows you to connect it to another Bean's bound property. The source bean
will haveitsget method called and the destination Bean will haveits set method
called with the data retrieved from the get call. In thisway, two Beans can share
property values without any events.

Telling a Bean Environment How to Use Your Bean

When your Bean is placed in a Bean environment (such as the BeanBox), the first
thing the environment does is called reflection. Essentially, the environment is
using naming conventions to figure out what your Bean is capable of doing. How-
ever, there are times when there is more you want known about a Bean than can be
supplied through naming conventions. There are al so times when conventions fall
by the wayside. When this happens, it istime to use a Beanlnfo class to provide
explicit information about your Bean.
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Using a Beaninfo Class

A Beaninfo class must implement the java .beans.BeanInfo interface. How-
ever, since implementing this class requires implementations for each method in
the BeanInfo interface, Java has provided a java .beans.SimpleBeanInfo
class. Subclassing or extendingthe java .beans . SimpleBeanInfo classallows
you to use only the methods you need for your Bean (the remainder have dummy
implementations already defined). These methods allow you to tell the Bean envi-
ronment what your Bean can do.

Beaninfo class names follow this convention:

BeanNameBeanInfo.java

When the Bean environment looksfor aBeanlnfo about your Bean, it searchesonly
for the above naming convention. If the Beanlnfo classis not in the same package
asyour Bean, your cLASSPATH issearched. The down side of al of thisisthat the
Bean and the Beanlnfo are tightly coupled and it’s up to the devel oper to keep this
relationship. The developer must be careful to not allow one classto evolve without
the other.

Let'stake alook at for the Beaninfo for the JWAVE Bean tester Bean. The Java
code, purpose, and details of these methods are presented on the following pages:

»  BeanDescriptors — Example 7-5 on page 96
» Bean Events — Example 7-6 on page 97

* Bean Methods — Example 7-7 on page 98

»  Bean Properties— Example 7-8 on page 101

Example 7-5 BeanDescriptors

private BeanDescriptor beanDescriptor ;

private final static Class beanClass =
com.visualnumerics.jwave.beans.JWaveBeanTest.class;

/**

* Default Constructor. This just sets-up the BeanDescriptor
*/

public JWaveBeanTestBeanInfo ()

{

beanDescriptor = new BeanDescriptor (beanClass ) ;
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beanDescriptor .setDisplayName ("JWAVE Bean tester”);

beanDescriptor .setShortDescription(”A test bean for use with
JWAVE Tools”) ;

/**
* This method returns the BeanDescriptor.
* @return BeanDescriptor
*/
public BeanDescriptor getBeanDescriptor ()
{

return beanDescriptor ;

}

The constructor and the getBeanDescriptor methods both deal with the
java.beans.BeanDescriptor class. Thisclassis needed by the Bean environ-
ments to describe features of the Bean. The only fieldsin this class are the Bean's
Customizer (See Building a Customizer for the Bean on page 104) and the Bean
itself.

JWAVE Bean tester'sBeanDescriptor only defines:
* theBeanitself

» thedisplay name to use when showing the Bean
» ashort description of the Bean's purpose.

Example 7-6 Bean Events

/**

* This method describes which events of the Bean will be exposed.
* The only event exposed is propertyChange.

* @return EventSetDescriptor[] an array of EventSetDescriptors

* detailing which events of this bean are exposed.

*/

public EventSetDescriptor[] getEventSetDescriptors()

try
EventSetDescriptor changed = new EventSetDescriptor

(beanClass, "propertyChange”,
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java.beans.PropertyChangelListener.class,
"propertyChange”) ;
changed. setDisplayName (“bound property change”) ;
EventSetDescriptor[] rv = {changed};
return rv;

}

catch (IntrospectionException e)

{

throw new Error(e.toString()) ;

}

The getEventSetDescriptors method returns an array of
java.beans.EventSetDescriptor Objects. Each object inthearray describes
an event supported by the Bean. The getEventSetDescriptors method there-
fore allowsyou to limit which events your Bean can fire. Thisis especially useful
when your Bean isaJavacomponent. M ost components have many eventsthey can
deal with (actions, mouse events, window events, and so on) and you may not want
your Bean to have to deal with al of them. The getEventSetDescriptors
method allows you to set which events your Bean can handle.

In the source code in Example 7-6:

» only oneevent, propertyChange, Will be seen by the Bean environments
* anEventSetDescriptor classisinstantiated

» adisplay name to be used when showing eventsis set

* anarray of just the one EventSetDescriptor ispassed back to the caller

Example 7-7 Bean Methods
/**

* This method describes which methods of the Bean will be exposed.
* @return MethodDescriptor[] an array of MethodDescriptors
* detailing which methods of this bean are exposed.

*/

public MethodDescriptor[] getMethodDescriptors ()
{

// First find the "method” objects.

Method proxy2d, proxy2dRand, proxyldRand;

Method proxySin, proxyCos;
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Method proxyDataTable,proxyPieTable;

Method start2d, startSin, startCos, startDataTable, startPieTable;

Method start2dRand, startldRand;

Class proxyEventArgs[] = {com.visualnumerics.data.Proxy.class};

try

{

}

proxy2d = beanClass_ .getMethod(”set2D Data”,

proxyEventArgs) ;

proxy2dRand = beanClass_.getMethod (”set2D RandomData”,
proxyEventArgs) ;

proxyldRand = beanClass .getMethod (”setlD RandomData”,

proxyEventArgs) ;
proxySin = beanClass_.getMethod (”setSineData”,
proxyEventArgs) ;
proxyCos = beanClass_.getMethod (”setCosineData”,
proxyEventArgs) ;
proxyDataTable = beanClass_ .getMethod (”setDataTable”,

proxyEventArgs) ;

proxyPieTable = beanClass_.getMethod (”setPieTable”,
proxyEventArgs) ;
startPieTable= beanClass_.getMethod(”startPieTable”,
null) ;
startDataTable= beanClass_.getMethod (”startDataTable”,
null) ;
startSin = beanClass_.getMethod (”startSine”,
null) ;
startCos = beanClass_.getMethod(”startCosine”,
null) ;
start2d = beanClass_ .getMethod (”start2d”,
null) ;
start2dRand = beanClass .getMethod (”start2dRandom”,
null) ;
startldRand = beanClass_.getMethod (”startldRandom”,
null) ;

catch (Exception ex)

{
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throw new Error( ”“Missing method: ” + ex );

// Now create the MethodDescriptor array

// with visible event response methods:

MethodDescriptor result[] = {new MethodDescriptor (proxy2d),
new MethodDescriptor (proxy2dRand) ,
new MethodDescriptor (proxyldRand),
new MethodDescriptor (proxySin),
new MethodDescriptor (proxyCos) ,

new MethodDescriptor (proxyDataTable),
new MethodDescriptor (startDataTable),
new MethodDescriptor (proxyPieTable),
new MethodDescriptor (startPieTable),
new MethodDescriptor (startSin),
new MethodDescriptor (startCos),
new MethodDescriptor (start2d),
new MethodDescriptor (start2dRand),
new MethodDescriptor (startldRand) };

return result;

}

The getMethodDescriptors method returns an array of java.beans.
MethodDescriptor objects. This object describes a method supported by a
Bean. This array of descriptors details all of the methods your Bean will have
exposed to the Bean environment. The use of thegetMethodDescriptors meth-
ods allows you to limit which methods can be exposed.

In the source code in Example 7-7, 14 methods are returned to the caller:

e First,ajava.lang.reflect.Method classiscreated for each method to be
exposed. The Method classis created by supplying the name and the argu-
ments of the Bean’s method. When a method has no arguments, anull is
supplied to the Method constructor.

e Second, aMethodDescriptor classis created using each of the Method
classes created earlier. These MethodDescriptor classes are returned to the
caler.
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Example 7-8 Bean properties

/**

* This method details which bean properties are exposed and how

* they are to be edited.

* @return PropertyDescriptor/[]

*/

public PropertyDescriptor[] getPropertyDescriptors()

{

try
{
PropertyDescriptor data2PD = new PropertyDescriptor (“data2d”,
beanClass_,
"get2D Data”,
"set2D Data”) ;
data2PD.setDisplayName (“2D Data”) ;

data2PD.setBound (true) ;

PropertyDescriptor sinPD = new PropertyDescriptor (”sine wave”,
beanClass_,
"getSineData”,
"setSineData”) ;
sinPD.setDisplayName (”Sine Data”) ;

sinPD.setBound (true) ;

PropertyDescriptor cosPD = new PropertyDescriptor (”cosine
wave”,

beanClass_,
"getCosineData”,
"setCosineData”) ;
cosPD.setDisplayName (“Cosine Data”) ;
cosPD.setBound (true) ;
PropertyDescriptor tablePD = new
PropertyDescriptor (”“dataTable”,
beanClass_,
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"getDataTable”,
"setDataTable”) ;
tablePD.setDisplayName (”2D Table Data”) ;

tablePD.setBound (true) ;

PropertyDescriptor piePD = new PropertyDescriptor (“pieTable”,

beanClass_,
"getPieTable”,
"setPieTable”) ;
piePD.setDisplayName (“Pie Data”) ;
piePD.setBound (true) ;
PropertyDescriptor data2RPD=new
PropertyDescriptor (”“randData2d”,
beanClass_,

"get2D RandomData”,
"set2D RandomData”) ;
data2RPD.setDisplayName (“2D Random Data”) ;

data2RPD.setBound (true) ;

PropertyDescriptor datalRPD=new
PropertyDescriptor (”“randDatald”,

beanClass_,
"getlD RandomData”,
"setlD RandomData”) ;
datalRPD.setDisplayName (“1D Random Data”) ;
datalRPD.setBound (true) ;
PropertyDescriptor rv[] = {dataZPD,sinPD,tablePD,piePD,cosPD,
data2RPD,datalRPD};
return rv;

}

catch (IntrospectionException e)

{

throw new Error(e.toString()) ;
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The getPropertybDescriptors method returns an array of
java.beans.PropertyDescriptor objects. These objects describe properties
the Bean will expose. The use of get PropertyDescriptors hot only alows
you to limit which properties are available to the Bean environment, but specific
property attributes (such as names, which methods get/set this property, bound
status, and so on) and specific property editor classes can also be set.

Using Property Editor Classes

Property editors are classes that a Bean environment uses to allow the property to
be changed. The BeanBox arranges these property editors on its Property Sheet
window. For every property listed, the BeanBox attempts to assign an editor class.
For instance, if the property isa color object, the BeanBox assigns a class that
allows the user to edit colors. If the property isa string, the BeanBox assigns a
TextField sothe user can change the string.

There are two instances when this automatic assignment of editors fails:

» Thefirst caseiswhen the property accepts the assignment of only specific val-
ues (such as alist of linestyles). The developer can write a specific class that
only allows the user to select one of the specific values applicable to the prop-
erty. This class can then be assigned to the Propertybescriptor object
using the set PropertyEditorClass method.

» Thesecond case where automatic editor assignment failsiswhen the property
isof atype for which aknown editor does not exist. This case occurs in the
source code in Example 7-8. Because the properties are arrays or specific
classes, the BeanBox reportsthat it cannot find a property editor for these prop-
erties. This condition is only a problem if you want those properties to be
editable. If you do, then you must write aclassto edit the propertiesand assign
it using the set PropertyEditorClass method. If the property does not
need and editor (such asis the case in this source), then ssmply don’t assign
one.

When using the property editors on the Property Sheet window, you arelimited in
the presentation of the editors. You cannot arrange them or use complex GUI com-
ponents. A better alternative is to use a Customizer class (see Building a
Customizer for the Bean on page 104).

The source code shown in Example 7-8 creates a PropertyDescriptor object
for each property to be exposed. This object is created by supplying:

* theproperty name
* theBean
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» the method nameto ‘get’ this property
» the method nameto ‘set’ this property

You can see thisisaway to get around the get/set convention; you may supply
any method name you wish. Each property is supplied with adisplay name. Thisis
thenamethat appearson the Property Sheet. Finally, each property isset asabound
property. The default for thisvalue isfalse, so this method call is not needed if the
property is not to be bound. All of these PropertyDescriptor objectsare then
returned to the caller.

Building a Customizer for the Bean

Customizers are classes that edit Bean properties. Thereis one Customizer class
per Bean; however, aBean isnot required to have a Customizer. Although there are
no naming conventions for Customizer classes, they must implement the
java.bean.Customizer classand they must be asubclass of java.awt . Com-
ponent. Customizers are most often GUI interfaces that allow the user to change
Bean properties. It isaway for adeveloper to design a professional looking editor
classfor the Bean.

Methods

The java.beans.Customizer interface hasjust three methods:
e addPropertyChangelistener
e removePropertyChangelListener

* setObject (Object bean)

The add/removePropertyChangeListener methods are described in Using
Events to Exchange Data on page 92. The Customizer should fire a
PropertyChangeEvent When it changes a property of the Bean.

The setObject (Object bean) method of java.beans.Customizer iSauto-
matically called by the Bean environment when a Customizer is started. This
method should query the bean object for its current status and use that information
tofill inthe GUI Customizer components. The method of querying the Beanisthe
set/get methods which are used in ailmost all Bean transactions.

Finally, a Customizer must have ano argument constructor. Aswith all other
Bean classes, there is no method instantiating the Customizer so there are no avail-
able arguments to pass.
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Sincethereisno naming convention for Customizers, the Bean environment hasno
way of telling which classisthe Customizer unlessit istold. Thisisaccomplished
in the Beanlnfo class.

The BeanDescriptor class has another constructor that will take the Customizer
classin addition to the Bean class.

Example 7-9 Example from a Beanlinfo class

/**

* java.lang.Class object. This is just the name of the bean

* this BeanInfo is representing.

*/

private final static Class beanClass =
com.visualnumerics.jwave.beans.JWaveBar3dTool.class;

/**
* java.lang.Class object. This is just the name of the Customizer
class

* this bean uses.

*/

private final static Class beanCustomizerClass =
com.visualnumerics.jwave.beans.JWaveBar3dToolCustomizer.class;

public JWaveBar3dToolBeanInfo ()

{

beanDescriptor_ = new
BeanDescriptor (beanClass, beanCustomizerClass) ;

String displayName = resources.getString(”display name”) ;
beanDescriptor_ .setDisplayName (displayName) ;
String descName = resources.getString(”short description”) ;

beanDescriptor .setShortDescription (descName) ;

}

The JWAVE Bean tester Bean has no Customizer. Thisis because it has no proper-
ties that are editable by the user. However, al of the remaining WAV E Beans do
have Customizers. These Customizers are based on the Java Foundation Classes
(JFC) graphical components and allow the user to edit every property of the Bean
except for the data.
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TIP To open aCustomizer in the BeanBox, select a Bean and choose Edit=>Cus-
tomize. If the Bean does not have a Customizer, then this option is not available.

Adding Serializability to the Bean

One of the advantages to using JavaBeans is the ability to generate applications
from the Beans you put together. When File=>M akeApplet ischosen on the Bean-
Box, the BeanBox attempts to serialize the Beans and make them into an applet.
Serialization isthe process of making the state of each Bean persistent. When you
make an appl et, the BeanBox capturesthe propertiesand hookups of each Bean and
uses them in the resulting applet. The values found in the Beans are written to a
java.io.FileOutputStream oObject to end-up in the applet code.

Unfortunately, serializing is not something that happens automatically. Each Bean
must implement the java.io.Serializable interface. In most cases, this
makes the Bean serializable. There are, of course, cases when thisis not enough.

When serialization takes place, Java does not deal with transient variables of your
Beans. They're transient; they are not part of the state of your Bean. However, any
datamember that is part of your classwill be serialized. In general, most standard
JavaAPI classes are serializable and won't pose any problem. There are afew how-
ever, that are not (such as java.awt . Image). For these classes, or those not part
of the Java API, you need to implement two methods to do the serialization. These
methods are the writeoObject and readobject methods of the Seridizable
class. The implementation of the methods is beyond the scope of this document,
but it entails the breaking down of classes that aren’t seriaizable into their serial-
izable parts. For instance, java.awt . Image IS not serializable. To serialize
java.awt . Image you must get the data values out of the class and write those
valuesto the stream. For amore thorough discussion on serializing, consult a book
or Web site on JavaBeans devel opment.

TIP If you generate an applet from your WAV E Beans, you must modify the
HTML file generated by the BDK. The ARCHIVE tag inthe HTML file must
include gwave . jar, JWaveBeans . jar, JWaveConnectInfo.jar, and
swing.jar.

NOTE [f you want to run your generated applet with appletviewer, you must
put the JAR files listed in the previous Tip in your cLASSPATH. Thisis because
appletviewer does not pick up the settings of the ARCHIVE.
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JWAVE Server Configuration

This chapter explains how to set up and configure the main portions of your
JWAVE system. This chapter discusses:

»  Setting up the IWAVE server
* Testing the WWAVE server installation
e Setting up for WAV E client development

Installation Overview

To install IWAVE, follow the instructions in the CD-ROM booklet. Additional
information on the software installation isin the README file on the installation
CD. When you install IWAVE from the CD, you are presented with the following
three installation options:

*  PV-WAVE — Installs PV=WAVE, which includes WAV E components used
for server-side development of WAV E wrappers.

* JWAVE Client Development Kit — Installs components used for client Java
application development (JWAVE class library, reference documents, and
JWAVE Beans). See Figure 8-1.

*  JWAVE Server — Installs WAV E server-side components required for
deployment of JWAVE applications (JWAVE Manager, WAV E Web Server,
JWAVE Servlet, communication with IWAVE clients, and PV=WAVE). See
Figure 8-2.
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Client-Side after JWAVE Installation
The WAV E Client Development installation produces the following directory

structure:
User-Specified JWAVE Client Development Area (VNI_DIR)
classes
docs com jwave_demos JWave.jar
JWaveBeans.jar
‘ ‘ JWaveDemos.jar
api usersguide

packages.html contents.html

Figure 8-1 JWAVE client directory structure

Server-Side after JWAVE Installation
The JWAVE Server installation produces the following directory structure:

VNI_DIR
jwave-3_5 classes wave license
bin lib README com jwave_demos JWave.jar
Release_Notes.html JWaveConnectlnfo.jar
‘ JWaveServer.jar
jwave.cfg
make_config
manager

Figure 8-2 JWAVE server directory structure, where VNI_DIR is the main Visual Numerics
installation directory. Other directories may exist, depending on installation options.
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Additional Software Requirements
The following software must also be installed before you can use WAVE:

JWAVE Client Development — A Java Development Kit (JDK ™) (Version 1.2 or
later).

JWAVE Client Side (optional for using Beans) — Beans Development Kit (BDK)
(Version 1.0 July 98 or later), Swing (Version 1.1 or later).

JWAVE Server — A Java Runtime Environment (JRE) (Version 1.2 or |ater).

Running and Testing the JWAVE Server

The JWAV E server includesthe WAV E Manager software, WAV E classfiles, and
PV=WAVE. This section describes:

»  Starting the WAV E Manager
» Testing to seeif the IWAVE Manager is Running
»  Configuring the WAV E Manager for HTTP Connections

The third section, Configuring the WAV E Manager for HTTP Connections, isa
short, step-by-step procedure that explains how to start the WAV E Manager as a
Web server and contact the server from a client Web browser.

For more detailed information on the WAV E Manager, see Setting Up the JIWAVE
Server on page 112.

Starting the JWAVE Manager
To start the WAV E Manager on the IWAVE server:

Windows USERS If the JWAVE Service has been installed and configured (see
Installing the JWAVE Service on page 128), open the Services window from the
Control Panel, select JWAVE Service, then click Start to start the JWAVE Service).

(UNIX) cd VNI DIR/jwave-3 5/bin
manager start

(Windows) c¢d VNI _DIR\jwave-3 5\bin
manager start

where vNI_DIR iSsthe main Visual Numericsinstallation directory.
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When it starts up, the WAV E Manager writesinformation to thelocation currently
defined for the MANAGER_L OG parameter in the WAV E Configuration Tool
(see page 123). Theinformation in the log will vary depending on how the server
isconfigured. Generally, the messagesreport all of the PV=WAV E sessionsthat are
started and other status information.

Parsing persistent sessions:
Session Pool is starting new session (1/1)....

[Information on individual PV-WAVE sessions started on the
server appears here...]

Waiting for connection...

For information on stopping the WAV E Manager, see Shutting Down the JWAVE
Manager on page 113.

Testing to See If the JWAVE Manager is Running

A simple*“ping” test verifiesthat the JWAV E Manager isrunning and communicat-
ing on the server. Simply enter the following command on the same machine asthe
JWAV E Manager is running:

(UNIX) cd VNI DIR/jwave-3 5/bin
manager ping

(Windows) c¢d VNI DIR\jwave-3 5\bin
manager ping

where vNI_DIR isthe main Visual Numericsinstallation directory.
If the test succeeds, the WAV E Manager returns the following message:
PING was successful with SocketConnection (localhost:6500)

If the test fails (other message), start the JWAV E Manager as described in Sarting
the IWAVE Manager above.

Configuring the JWAVE Manager for HTTP Connections

This section explains how to set up and test the JWAV E Manager running as aWeb
Server. Thistest allows you to ensure that WAVE isinstalled properly, and pro-
vides a quick introduction to the WAV E Manager configuration tool.

Stepl Start and “ping” the WAV E Manager, as explained in the previous two
sections.

Step 2  On the same host, but in a separate shell or command window, enter the
following command to start the WAV E Manager configuration tool.

manager config
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NOTE When the configuration tool starts, adialog appears that informs you that
you cannot save server connection parameters when the WAV E Manager is run-
ning. Dismissthis dialog box. For this exercise, you will only change client
connection parameters.

Thefirst panel you seeisthe Manager Properties panel. For now, you can leave
the manager properties settings as they are. The test we are going to run requires a
change to the Client Connection Info panel.

Step 3 Click the Client Connection Info button to view the Client Connection
Info panel.

Step 4 Inthe JWave HTTP URL text field, enter the correct URL to the IWAVE
server. By default, thisURL is:

http://myhost:6580/JWave

wheremyhost isthe name of the host where the WAV E Manager is
running.

Step 5 Deselect the Use Socket Connection checkbox. We are going to connect
to the WAV E Web server through an HT TP connection.

Step 6  Select the Use HTTP Connection checkbox.

Step 7 Click the Save Configuration button, and then select File=>EXxit to exit the
dialog box.

Step 8  Start aWeb browser.
Step 9  Point the browser to the following URL.:

http://myhost:6580/JWave

The browser displays atest page that says. “ The IWAVE HTTP Server isready to
accept WAV E connections’. Thispageindicatesthat you have successfully started
the IWAV E Manager as a Web server, and that you were able to reach the Web
server from aclient using a URL address.

Step 10 Try pointing your browser to the WAV E demonstration areaand running
some of the demonstration WAV E applets. The URL for the demonstra-
tion areais:

http://myhost:6580/jwave_demos
Click on any of the example WAV E applets to run them.
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Setting Up the JWAVE Server

The JWAVE server includesthe WAV E Manager software, WAV E classfiles, and
PV=WAVE. This section describes:

» Usingthe JWAVE Manager — Includes startup command options and stop-
ping the WAV E Manager.

» Configuring the JIWAVE Manager — Describes how to remake configura-
tion filesin which the WAV E Manager and connection information for clients
and serversis stored.

* Usingthe IWAVE Configuration Tool — Explains the features of the
JWAV E Manager Configuration Tool, which allows you to configure server
and client connection parameters.

* JWAVE Server Options— Describes the methods by which the IWAVE
Server can communicate with clients. These methods include direct sockets,
CGl, Web server, and servlet connections.

+ Installing and configuring JWAVE as a Service on aWindows NT™ server

Using the JWAVE Manager

The JWAV E Manager controls communication between JWAVE clients and the
JWAVE server. WAV E Manager isaprocess that runs on the server and listensfor
client connections. When a connection is made, the WAV E Manager takes an
appropriate action, such as starting a PV=WAVE session.

There are several methods by which client applications can communicate with the
JWAV E Manager. These methods are described in JWAVE Server Options on page
114.

This section explains how to:

* Usethemanager command.

»  Shut down the WAV E Manager

» Test the default server configuration

NOTE Client applications cannot contact the WAV E server unless the IWAVE
Manager is running.
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JWAVE Manager Startup Command Options
To display the options available for the WAV E Manager startup command:

(UNIX) cd VNI DIR/jwave-3 5/bin
manager

(Windows) c¢d VNI DIR\jwave-3 5\bin
manager
where vNI_DIR isthe main Visual Numericsinstallation directory.

Themanager command takes one argument and, in most cases, an optional param-
eter. Hereisthelist of arguments and parameters used with the manager
command.
Usage

manager argument [parameter]
Arguments and Optional Parameters

manager start [path_to_jwave.cfg] — Starts the WAV E Manager dae-
mon. Enter the path to the jwave . cfg fileif it isnot located in the same
directory asthe manager command.

manager ping — Teststo see if the WAV E Manager is running.

manager config [path_to_jwave.cfg] — Opensthe WAV E Manager Con-
figuration tool. Enter the path to the jwave . cfg fileif it isnot located in
the same directory as the manager command.

manager session_info — Reports session information (number of active
sessions, unused pool sessions, and persistent sessions).

manager shutdown [password] — Shuts down the WAV E Manager.

Shutting Down the JWAVE Manager

Windows USERS If you started a WAV E Service through the Service's diaog
box, use the Service's dialog box to shut it down instead of using the manager
shutdown command.

To shut down the WAV E Manager, enter the following command:

(UNIX) cd VNI _DIR/jwave-3 5/bin
manager shutdown [password]

(Windows) c¢d VNI _DIR\jwave-3 5\bin
manager shutdown [password]

wherevNI DIRisthemain Visua Numericsinstallation directory and a password
isrequired if a password was defined during server configuration (see page 123).
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The window in which you typed the shutdown command displays the following

message:
SHUTDOWN was successful.

Thewindow in which the WAV E Manager was started displays messages aswell.
These messages may vary depending on how the WAV E Manager is configured.
Here is a sample of such messages:

JWaveTcpipServer shutting down

JWaveHttpServer shutting down

JWaveManager shutting down

Shutting down all WaveSessions

[additional information on PV-WAVE sessions...]

Wave closed, releasing other resources...

TIP Sincemanager shutdown can beexecuted from any machinethat hasclient
access (even across the Web), it is recommended that a password be set for the
JWAVE server. Assignment of a password for shutdown will prevent accidental
shutdown of the WAV E Manager by unauthorized users. (The instructions for
assigning a password for shutdown are given in Using the JWAVE Configuration
Tool on page 118).

JWAVE Server Options
The WAV E Manager can be contacted directly through either socketsor HTTP.

With socket connections, the client connects to the JWAV E Manager either: a)
through adirect socket connection, or b) through a CGI program that then hands a
socket connection to the server.

With HTTP connections, the client connects to the WAV E Manager either: @)
through the WAV E Server, or b:) through the JWAVE Serviet.

The Direct Socket Connection Option

To configure the WAV E Manager to communicate with clients through direct
sockets, do the following:

* Inthe Client Connection Info dialog box, select the Use Socket Connection
option. Also, in this dialog box, set the Port and Host Name fields.

* Inthe JWAVE Manager Configuration Properties dialog box, set the variable
MANAGER START TCPIP t0 TRUE.

NOTE To configure the WAV E Manager to accept both socket/CGl and HTTP
connections, set both MANAGER START TCPIP and MANAGER START HTTP tO
TRUE.
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The CGI Connection Method
To configure the WAV E Manager to communicate with clientsthrough a CGl pro-
gram, do the following:

* IntheClient Connection Info dialog box, select the Use CGI Connection option.
Also, in thisdialog box, set the JIWaveCGI URL field.

* Inthe JWAVE Manager Configuration Properties dialog box, set the variable
MANAGER START TCPIP t0 TRUE.

* Install vNI_DIR/jwave-3_5/bin/bin.<arch>/JWaveCGI[.exe] iNn
your Web server's CGI area, where <archs isthe architecture of your system
(suchassolarisori3gent),and [.exe] isafilenameextensionfound on
Windows systems only.

Using the JWAVE Web Server

To configure the WAV E Manager to run as a Web Server, do the following:

* IntheClient Connection Info dialog box, select the Use HTTP Connection
option.

* Inthe JWAVE Manager Configuration Properties dialog box, set the variable
MANAGER START HTTP t0 TRUE.

» Edit the Web Server configuration file, which contains general settings, direc-
tory mappings, and MIME type mappings that you may wish to change. The
configuration fileislocated in:

VNI DIR/jwave-3_ 5/bin/jwave http.cfg
Thisfileis described in Appendix D, HTTP Configuration File.

Using the JWAVE Servlet

The IWAVE Servlet can be used to replace the IWaveM anager program. To config-
ure the WAV E Manager to run through the WAV E Servlet, do the following:

* Install com.visualnumerics.jserver.JWaveServlet Onto your Web
server (such as JavaWeb Server).

* SetthevNI_ DIR parameter for the serviet to point to the Visual Numerics
installation directory (VNI_DIR).

* Inthe Client Connection Info dialog box, select Use HTTP Connection.

TIP Onceyou haveinstalled the WAV E Servlet, you can test the URL by pointing
your Web browser there. For example, type

http://myserver/servlet/JWave

Setting Up the JIWAVE Server 115



in the browser’s URL field. The browser will display a message from the servlet
saying “JWAVE Servlet isready”. Use this same URL in the client configuration
HTTP connection field.

NOTE Do not usethemanager shutdown command with the JWAVE Servlet.
Instead, use the Web server’s servlet administration tools to shut down the server.

Configuring the JWAVE Manager

This section explains how to configure the WAV E Manager. Although the default
configuration is usually adequate, you can modify the defaults if necessary.

Configuration Files

When you installed the JWAV E server, the following three files were created auto-
matically. Thefirst file, manager, isthe JWAVE Manager startup script, which is
discussed in the previous section. The other filesare configuration filesthat contain
information required for IWAVE to run properly.

e VNI DIR/jwave-3_ 5/bin/manager|[.bat]
A script (batch file) that controls the WAV E Manager.
e VNI DIR/jwave-3 5/bin/jwave.cfg
A file that contains configuration information for the IWAVE server.

e VNI DIR/classes/JwaveConnectInfo.jar

A file that describes to the WAV E clients how to connect to the WAV E
server.

e VNI DIR/jwave-3_5/bin/jwave_ http.cfg

JWAVE Web server configuration. Lets you specify URL-to-directory
maps, MIME types, and so on.
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Remaking the Configuration Files

If you change thelocation of either the runtime PV=WAVE installation (VNI _DIR)
or the Java Runtime Environment (JRE) (JAvA BIN DIR), you must do the
following:

Step1l  Shut down JWAVE Manager.

Step2 Runthemake config script, asfollows:

(UNIX) cd VNI DIR/jwave-3 5/bin
manager shutdown
make config <VNI DIR> <JAVA BIN DIR>

(Windows) c¢d VNI DIR\jwave-3 5\bin
manager shutdown
make config <VNI DIR> <JAVA BIN DIR>

where vNI_DIR iSsthe main Visual Numericsinstallation directory and
JAVA BIN DIR isthe JRE directory.

Themake config Script:
» makes backup copies of themanager [.bat] and jwave.cfg files

* Createsanew manager [.bat] script that contains only the v DIR and
JAVA BIN DIR property definitions

* resetsall other IWAVE configuration propertiesin the jwave . c£g to their
built-in default values

If you had customized the propertiesin the old jwave . cfg file, you may copy
those definitions from the jwave cfg.bak fileinto the new jwave.cfg file, or
use the WAV E Configuration Tool to modify the new jwave . cfg file (described
in Using the JWAVE Configuration Tool on page 118).

Step 3 Restart the IWAV E manager:

(UNIX) cd VNI DIR/jwave-3 5/bin
manager start

(Windows) c¢d VNI DIR\jwave-3 5\bin
manager start

where vNI_DIR isthe main Visual Numericsinstallation directory.

Windows USERS We recommend that you start and stop the WAV E Manager
using the WAV E Service (page 109).
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Using the JWAVE Configuration Tool

The JWAV E Configuration Tool has two windows:

* Manager Properties (described on page 118)

» Client Connection Info (described on page 125)

General help for the WAV E Configuration Tool is available from the Help menu.

Starting the JWAVE Configuration Tool

To open the WAV E Configuration Tool on the WAV E server, shut down the
JWAV E Manager as explained in Shutting Down the IWAVE Manager on page 113,
then start the tool:

(UNIX) cd VNI _DIR/jwave-3 5/bin
manager shutdown
manager config

(Windows) c¢d VNI _DIR\jwave-3_ 5\bin
manager shutdown
manager config

where vNI_DIR iSthe main Visual Numericsinstallation directory.

Manager Properties

Your IWAVE server’s current configuration is displayed in the Manager Properties
list.

Use the Manager Properties window in the WAV E Configuration Tool (Figure 8-
3) to:

» change the defaults of WAV E server configuration properties

» set up definitionsfor thelog file for WAV E Manager and PV=WAV E sessions

» define custom properties for setting environment variables on the IWAVE
server
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& JWAVE Configuration Tool [_[Of x]
File  Help

Client Connection Info |

Type Parameter = Value
F 5 JWAVE_DIR = §VNI_DIR\jwave-3_0 =
E & WNI_DIR = z:\freeze_ 700
F § WAVE_DIR = §VNI_DIR\wave
i ALLOWED WRAPPERS =
I HTTP_CONFIG = SJWAVE DIR‘binm'jwave http.cfy
D §  HITP_FORT = Ba80
D JWAVE _SHUTDOWH = JWAVE_SHUTDOWH
i TWAVE_STARTUP = JWAVE_3TART
L 5 MANAGER_LOG = TEFMINAL
g MANAGEFR_3TART HTTP = TRUE
L MANLGEF,_3TART TCPIF = TRUE
D MAX SESSIONS = 100
i PLISWORT =
L PERSISTENT SEISION _IDd =
D PING_ATTEMPTS =5
L PING_INTERVAL = 500
o g PORT = 6500
g SEFSI0N_ERE_LOG = SMANAGER LOG
L SE3SI0ON_IDLE_CHECE INTERVAL = 1
D SEFSI0ON_IDLE_TIMEOQUT =5
i SESSI0ON_OUT_LOG = sMANAGER_LOG
i SEJSI0ON_POOL_SIZE =1
g SEFSI0ON_START TIMEOUT = 14
L SOCEET_BACELOG = &0 =
D SOCEET_CLOSE_DELAY = Z000
§ SYSTEMROOT = CiWITIN
i WERRNSE == LI
value: |

Mew Parameter... | [elete | | Sebio Defaultl Setl FParameter Help... |
File: Z:%freeze_700%jwave-3_0\bin\Jjwawve.cfg 4= = e = |

Figure 8-3 Manager Properties in the JWAVE Configuration Tool

TIP To get help for aspecific parameter, select the parameter, then click Parameter
Help. You can also refer to JWAVE Manager Configuration Properties on page 122
for an description of each property.

Type Column — This column may contain any of the following codes that
describe the parameter’s type:

* R — Read Only. Parameters with this type are displayed for information pur-
poses only and their values cannot be changed in the WAV E Configuration
Tool.
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e D — Indicates that the parameter’s current value is the default value.

* U—Indicatesaparameter defined by auser for passing environment variables
to PV=WAVE sessions. Thistype of parameter isnot used by JWAV E Manager.

¢ $— Indicates that the parameter can be referenced by name in other parame-
ters. More information on this type of parameter is available in Parameter
Help...

Parameter Column — This column lists the names of the parameters currently
defined.

= Value Column — This column lists the values of the parameters currently
defined. These parameters are described in JWAVE Manager Configuration
Properties on page 122.

Value Field — Thisfield allows you to enter avalue for any parameter that does
not have the R typein the Type column.

New Parameter... — Displays the Define New Parameter dialog box for adding
anew parameter (see Adding Properties on page 122).

Delete — Removes the selected user-defined parameter from the list of
parameters.

Set to Default — Sets the value of the selected parameter to its default value.

Set — Sets the value of the selected parameter to the value entered in the Value
field. (Pressing the Enter key in the Value field is equivalent to clicking Set.)

Parameter Help... — Displays the Help on Parameters dialog, which contains
information about the selected parameter.

Save Configuration — Saves the configuration to the jwave . cfg file (path
shown to the left of the button).

If the WAV E Manager is running when you try to save the configuration by
clicking Save Configuration, a message displays reminding you to shut down
JWAV E Manager. Shut down the Manager and then click Save Configuration again.
(See Shutting Down the JWAVE Manager on page 113.)
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Modifying a Property

To change a configuration property:

Step 1
Step 2
Step 3

Step 4
Step 5
Step 6

Step 7

Shut down the WAV E Manager.
Start the WAV E Configuration Tool (described on page 118).

If necessary, click Manager Properties to display thelist of configuration
parameters.

Click the parameter you wish to change.
Type the new value for the property in the Value field.

Click Set or press Enter. The new value for the parameter appearsin the
= Value list.

Choose Save Configuration to save your changes. The changes are saved
inthe jwave.cfgfile

Resetting a Single Property to Its Default

To reset the default value of a previously modified property:

Step 1
Step 2
Step 3

Step 4
Step 5

Step 6

Shut down the WAV E Manager.
Start the WAV E Configuration Tool (described on page 118).

If necessary, click Manager Properties to display thelist of configuration
parameters.

Click the parameter you wish to set to its default value.

Click Set to Default. A letter D appears next to the parameter in the Type
list. The default value for the parameter appearsin the = Value list

Choose Save Configuration to save your changes. The changes are saved
inthe jwave.cfgfile
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Adding Properties

To add a new property, such as an environment variable, to the jwave . cfg file
Step1  Shut down the WAV E Manager.
Step 2  Start the IWAVE Configuration Tool (described on page 118).

Step 3 If necessary, click Manager Properties to display the list of configuration
parameters.

Step 4 Click New Parameter. The Define New Parameter dialog box appears.

Step 5  Typethe name for the new parameter in the Name field. For example:
mydata

Step 6  Type the new parameter’s definition in the Value field. For example:
/user/data/mydata

Step 7 Click Set. The new parameter appears in the Parameter list of the Man-
ager Properties window. U appears next to the parameter in the Type list.

Step 8 Click Save Configuration to save your changes. The changes are saved in
the jwave.cfgfile

JWAVE Manager Configuration Properties

The predefined JWAV E Manager properties that you can set or modify in the
JWAVE Configuration Tool are described in this section.

NOTE Some properties (usually directories) can be referenced by name in other
properties. For example, the default for the property WRAPPER PATH
iSSJWAVE _DIR/1lib/user and the property SWAVE DIR iSan “expandable’
property. Such properties are marked with a ¢ in the descriptions that follow.

ALLOWED WRAPPERS — For security, you can specify alist of regular expressions
to limit the wrapper functions that the PV=WAVE session will execute. Leave this
field blank (empty string) to allow any valid IWAVE function. Separate multiple
expressions with acomma (,). (Default: [nu11])

HTTP CONFIG — Specifiesthe HTTP configuration file. (Default:
VNI DIR/jwave/bin/jwave http.cfg)

HTTP_ PORT $ — Specifiesthe port number used by the WAV E Web server.
(Default: 6580).
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NOTE The normal default for Web serversis port 80; however, you must be an
administrator or super user to start a server on port numbers less than 1024.

JWAVE_DIR $ — Read-only. Specifiesthe directory where IWAVE isinstalled.
(Default: vNI_DIR/jwave-3_5)

JWAVE_SHUTDOWN — Specifies the shutdown procedure for the PV=WAVE ses-
sion. You can use this procedure to do site-specific shutdown after every
PV=-WAVE session. (Default: JWAVE SHUTDOWN)

JWAVE_STARTUP — Specifies the startup procedure for the PV=WAVE session.
You can use this procedure to do site-specific initialization for every PV=WAVE
session. (Default: JWAVE START)

MANAGER LOG $ — Specifiesthe WAV E Manager log filelocation, filename, and
file continuation instructions. Leave thisfield blank (empty string) to discard log-
ging. Use TERMINAL to have the logs go to the WAV E Manager's terminal
(stdout). Prefix the filewith a“+” to append to the log when the manager is
restarted (otherwise anew file will be created). (Default: TERMINAL)

MANAGER START HTTP — If set to TRUE, the command:

manager start

configuresthe WAV E Manager to run the WAV E Web Server. Clients can connect
to the server using an HTTP connection.

MANAGER START TCPIP — If setto TRUE, the command:
manager start
configures the WAV E Manager to accept direct socket connections.

MAX SESSIONS — Specifiesthe maximum number of simultaneous PV=WAVE
sessions the WAV E Manager will allow. Note that the session limit is also con-
trolled by licensing, but this parameter may be useful for server performance
tuning. (Default: 100)

PASSWORD — Specifies the server password for remote access to configuration
information and WAV E Manager shutdown. (Default: [nu11])

PERSISTENT SESSION IDS— Specifiesalist of PV=WAVE session |D numbers
(positive numbers). The specified sessions do not time out as do regular sessions.

PING ATTEMPTS — After aPV=WAVE session is started, the WAV E Manager
attempts to contact (ping) it. This property specifies the number of ping attempts
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that will be made before the session is considered dead (and an error exception is
returned to the client). (Default: 5)

PING INTERVAL — Specifiesthe delay (in milliseconds) between
PING ATTEMPTS. (Default: 500)

PORT $ — Specifiesthe socket port number where the WAV E Manager listensfor
client connections. Usually just a number, but may also be specified as host-
name: port_number if you have multiple network addresses and want the WAV E
Manager to listen on only one. (Default: 6500)

NOTE The port number must be > 1024 for JWAV E Manager to be contacted via
CGl (the Web).

SESSION ERR L0OG — Specifiesthe log file location, filename, and file continua-
tion instructions for ERROR output from individual PV=WAVE sessions. A “#”
character in the parameter will be replaced by a session ID number. If thereisno
“#", al sessionslog to the samefile. Leavethisfield blank (empty string) to discard
logging. Use TERMINAL to have the logs go to the WAV E Manager's terminal
(stdout). (Default: SMANAGER LOG)

SESSION IDLE CHECK INTERVAL — Specifieshow often (in minutes) to check
for idle (unused) PV=WAVE sessions. (Default: 1)

SESSION IDLE TIMEOUT — Specifies how long (in minutes) idle (unused)
PV=-WAVE sessionswill remain alive. After thistime, idle sessions are closed. If a
session istimed out, it is no longer available to its client. (Default: 5)

SESSION OUT LOG — Specifiesthelog file location, filename, and file continua-
tioninstructionsfor output fromindividual PV=WAVE sessions. A “#” characterin
the parameter will be replaced by a session ID number. If thereisno “#”, all ses-
sionslog to the samefile. Leave thisfield blank (empty string) to discard logging.
Use TERMINAL to have the logs go to the WAV E Manager's terminal (stdout).
(Default: SMANAGER LOG)

SESSION POOL_SIZE — Setsthe number of PV=WAVE sessionsto pre-start. If
thereis a PV=WAVE session in the pool, a client’sfirst contact becomes faster
because it will not have to wait for the PV=WAVE process to start up. These are
only used for auto-assigned sessions.

SESSION START TIMEOUT — Specifiesthe maximum time (in seconds) to wait
for a PV=WAVE session to start. Sessions that take longer will be killed and an
error exception will be returned to the client. You may wish to increase this value
on slow or heavily loaded servers. (Default: 15)
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SOCKET BACKLOG — Specifiesthe maximum queuelength (number of concurrent
connections) for incoming connection requests (used by the ServerSocket class). If
a connection request arrives when the queue is full, the connection is refused.
(Default: 50)

SYSTEMROOT $ — WindowsNT only. Required for servers running on Windows
NT. Set this property to your WindowsNT directory. (Default: ¢: \Windows or the
value of SYSTEMROOT at install time)

VERBOSE — Specifieslogging level. Valid values are 0 (silent) to 3 (verbose).
(Default: 2)

VNI _DIR $ — Read-only. Required. Thevalueis set by the manager [.bat]
script.

WAVE DIR $ — Read-only. Specifiesthedirectory where PV=WAVE isinstalled.
(Default: $VNI_DIR/wave)

WRAPPER PATH — Specifiesdirectoriesthat contain your custom JWAV E wrapper
functions (. cpr files). You can separate multiple directories on Windows NT with
a ; (semi-colon) character, on UNIX with a: (colon) character. The standard
PV=WAVE and JWAVE 1ib directories are automatically included. (Default:
$JWAVE DIR/lib/usel)

Client Connection Info

You can use the Client Connection Info window in the JWAV E Configuration Tool
(Figure 8-4) to:

* define the port number where the WAV E Manager is running

* define the host name of the machine where JWAVE Manager is running

» definethe URL (as seen through your Web server) of the IWaveCGI executable
» defineaURL to the IWAVE Servlet or the IWAVE Web Server

» select the means by which clients contact JWAV E Manager (direct Socket,
JWaveCGI URL, or HTTP connection URL)
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[} JWAVE Configuration Tool

File Help
Manager Properties | Client Connection Info
Faort 6500
Host Mame:

Jvave HTTP URL:  |http: //dumbo: 6580/ TWave

JaveCGIURL:  fhttp: //dumbo/cgi-bin/ IWaveCGI. exe

I_ Lse Socket Connection I_ Lse Compression
[¥ Use HTTP Connection [ | Use Gompression
[T Use coil Connection [T Use camprassion

File: z:yfreeze_700%classesyIWaveConnectInfo.jar Save Configuration |

Figure 8-4 Client Connection Info in the JWAVE Configuration Tool

Thefollowing rules apply to thefieldsin the Client Connection Info window of the
JWAVE Configuration Tool:

v/ Youmustfill ineither Port or Host Name (it ispreferred that both fields befilled
in).

v’ You must select Use Socket Connection, Use HTTP Connection, Use CGI Con-
nection (or any combination of the three).

v |If Use CGI Connection is selected, JIWaveCGIl URL must befilled in.

v If Use HTTP Connection is selected, Jwave HTTP URL must befilled in.
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Port — Specifiesthe port number where the WAV E Manager isrunning. (Seeaso
the PORT parameter in the Manager Propertieslist of the WAV E Configuration
Tool and its description in JWAVE Manager Configuration Properties on page
122).

Host Name — Specifies the name of the machine where the IWAVE Manager is
running. If thisfield isblank or set to 1ocalhost, clientswill only be ableto con-
nect (via sockets) when running on the same machine where the WAV E Manager
is running.

JWave HTTP URL — Specifiesthe URL to the Web server or WAV E Servlet
that is associated with the WAV E Manager. It can be an http or https protocol
URL.

JWaveCGI URL — Specifiesthe URL to the CGI program that is associated with
the WAV E Manager. It can be an http or https protocol URL. If you want cli-
ents using CGlI to contact a different WAV E Manager than the one defined in the
Port and Host Name fields, append a question mark and that information to the end
of the URL. For example:

http://webhost/cgi-bin/JWaveCGI?manager host:6501

(Default: http://<SERVER-NAME>/cgi-bin/JWaveCGI[.exe])

NOTE The https protocol uses the Secure Socket Layer (SSL) to connect to the
server. If you specify ht tps, both the client and server must support ht tps. Most
browsers and Web servers do support ht tps; however, the Java Devel opment Kit
(JDK) does not. Therefore, if you save the client configuration with an ht tps pro-
tocal, you will always receive a message that says “ unable to test https’.

Use Socket Connection — When checked, specifiesthat clientswill be ableto
contact the WAV E Manager using direct Socket connections.

Use HTTP Connection — When checked, specifies that clients will be ableto
contact the WAV E Manager as a Web server or servlet.

Use CGI Connection — When checked, specifies that clients will be able to
contact the WAV E Manager using the IWaveCGI URL.

Use Compression — When checked, specifies that the data stream be com-
pressed. Use compression if you intend to send very large datasets. Compression
saves network time in transmission of the data, but costs some CPU time for com-
pression and decompression on the client and server.

Save Configuration — Clicking this button saves the configuration to the
JWaveConnectInfo.jar file (path shown to theleft of the button).
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TIP The client checks the selections Use Socket Connection, Use HTTP Connec-
tion, and Use CGI Connection in the order they are listed: 1) Socket, 2) HTTPR, 3)
CGlI. Normally, we recommend that you only choose one method. The client-side
getConnection method is optimized to be faster for the initial connection if only
one method is checked.

If you wish to establish asecondary or “fallback” connection, check more than one
connection type. For example, if you want clients to normally connect through
HTTP protocol, but you want to use CGlI if the HTTP connection is inoperative,
then check both the HTTP and CGI connection methods.

If you wish to establish aconnection order other than the onethat isavailablein the
dialog box (Socket, HTTP, CGl), then you need to edit thefile:

VNI _DIR/classes/JWaveConnectInfo.jar

For information on editing thisfile, refer to the following file:

VNI DIR/classes/JWaveConnectInfo.txt

Installing the JWAVE Manager as a Service on Windows NT

The WAV E Manager can be installed and run as a Service on aWindows NT
server. Installing WAV E Manager as a Windows NT Service alows you to:

* runthe JWAVE Manager as a background process

*  keep the WAV E Manager running when there are no interactively logged-in
users

e shut down the WAV E Manager by stopping the IWAVE Service

Installing the JWAVE Service

The WAV E Service executableisinstalled with the WAV E Server installation. To
install the WAV E Service on aWindows NT server:

Step1  Loginwith Administrator or Domain Administrator privilege levels.

Step 2  Type:
VNI_DIR\jwave-3_5\bin\bin.i386nt\jwaveservice -install

where vNI_DIR isthe main Visual Numericsinstallation directory.
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Configuring the JWAVE Service
To configure the IWAVE Service:

Step 1  Inthe Control Panel, double-click the Services icon. The Services win-
dow appears (see Figure 8-5).
= Av a.1vau
Service Status Startup Clase
ClipBook Server Manual =
Computer Browser Started Automatic Start
DHCF Client Dizabled
Directory Replicator Manual Stop
EventLog Started Automatic

S Ervice

Licenze Logging Service

Startup Parameters:

Started Autamatic o
Meszenger Started Autamnatic —
Met Logon Started Automatic Stattup
Netwark DDE Manual =l —

Bause
M anual =

Hiw Profiles. .

Help

Lk

Figure 8-5 Windows NT Services window listing the JWAVE Service

Step 2 Select IWAVE Service.

Step 3  Click Startup... The Service window appears (see Figure 8-6).

Service
Service: License Logging Service
— Startup Type
Ok
& [[a]

" Manual Cancel |
¢ Digabled Help |
—Log On As:

& Systemn Account
[ Allow Service to Interact with Desktop

€ Thiz Account; I

Bassinnd; I

[Earfim I
Easswond:

Figure 8-6 Windows NT Service window for configuring the JWAVE Service
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Step 4  Inthe Service window, set the Startup Type to Automatic. This causesthe
JWAV E Manager to run as a background process and keep running even
when there are no interactively logged-in users.

Step 5 By default, the WAV E Service runs under the Local System account
which has no access to network resources. If you need the account that
runs the WAV E Service to have access to network resources (for exam-
ple, if your JDK isinstalled on anetwork drive), change the default user
to a user with more privileges.

Step 6 Click OK in the Service window to close it and accept your changes.

Step 7 Click Start in the Serviceswindow to start up the WAV E Manager in the
background.

Stopping the JWAVE Service

If you started WAV E Manager as a Service, it is recommended you use the Ser-
viceswindow to stop the WAV E Service. When the IWAVE Serviceis stopped, it
will issue ashutdown command using the password from the jwave . cfgfile, if a
password has been defined.

To shut down JWAV E Manager running as a Service:

Step 1  Inthe Control Panel, double-click the Services icon. The Services win-
dow appears (see Figure 8-5).

Step2  Select JWAVE Service.
Step 3 Click Stop.
Step 4 Click Close.

Monitoring the JWAVE Service

The WAV E Service can be monitored remotely using the Server Manager
(srvMgr . exe) supplied with both the Windows NT Server and the Windows NT
Workstation Resource Kit.

Starting and Stopping the JWAVE Service from the Command Line

The WAV E Service can be started and stopped from the command line using the
net command after installing and configuring the Service as described above.

130 Chapter 8: JWAVE Server Configuration JWAVE User’s Guide



To start the WAV E Service from the command line;

net start jwaveservice

To stop the WAV E Service from the command line;

net stop jwaveservice

Removing the JWAVE Service

The JWAVE Service can be removed from aWindows NT server when you need to
install a WAV E upgrade or move the Service to another server.

To remove the IWAVE Service from your Windows NT server:

Step 1  Loginwiththe same privileges used to install the Service on the WAV E
server, as explained in Installing the JWAVE Service on page 128.

Step 2  Stop the Service.
Step3  Type
VNI _DIR\jwave-3 5\bin\bin.i386nt\jwaveservice -remove

where vNI_DIR iSsthe main Visual Numericsinstallation directory.

Testing the JWAVE Server Installation

The following directory contains Java programs you can run to test the JWAVE
server installation:

(UNIX) VNI DIR/classes/jwave demos/tests
(Windows) VNI DIR\classes\jwave demos\tests

where vNI_DIR isthe main Visual Numericsinstallation directory.
To run the following tests:

e the WWAVE Manager must be running (see page 109)

o thefollowing must bein the cL.ASSPATH:

(UNIX) VNI DIR/classes/JWaveConnectInfo.jar
VNI DIR/JWave.jar
VNI DIR/classes/jwave_demos/tests

(Windows) VNI DIR\classes\JWaveConnectInfo.jar
VNI DIR\JWave.jar
VNI DIR\classes\jwave demos\tests

where vNI_DIR isthe main Visual Numericsinstallation directory.
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Scalar Data Test

ScalarDataTest sends scaar datato PV=-WAVE and back.

Array Data Test

ScalarArrayTest sends array datato PV=WAVE and back.

Return Mode Test

ReturnModeTest sends scalar datato PV=WAVE and asks that some of it be
stored in the Data Manager, then calls PV=WAVE again to use the stored data.

View Test

ViewTest teststhe WaveView class. IWaveView displays awindow with aview
area and Plot, Surface, and Close Session buttons.

= viewtest |||

Preserve fispect — | PIotI Surface| Close Session|

Yy (T T e P

-15

Figure 8-7 The View Test window showing the 2D plot.
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Try the following in the View Test window (Figure 8-7):

Click Plot — a PV=WAVE session starts and a 2D plot displays.

Click Surface — The same PV=WAV E session makes a surface and displaysit.
Click Plot again — The 2D plot displays again.

Click on the plot to see data coordinates printed on the plot.

Experiment with the Resize modes.

Click Close Session — Thisshould closethe PV=WAV E session on the WAV E
Server.

A N N N N N N

Running JWAVE Demonstrations

If you want to run the WAV E demonstrations, refer to the README filesin the sub-
directories of:

(UNIX) VNI DIR/classes/jwave_demos
(Windows) VNI DIR\classes\jwave_ demos

where vNI_DIR isthe main Visual Numericsinstallation directory.

Setting Up for JWAVE Client Development

The only thing you need to set for IWAVE client development isthe crL.ASSPATH
environment variable. Set the cLasspATH on a IWAVE client to include (at least):

(UNIX) VNI DIR/classes/JWave.jar

(Windows) VNI DIR\classes\JWave.jar

where vNI_DIR iSsthe main Visual Numericsinstallation directory.
The JWAVE Client documentation is referenced with:

(UNIX) VNI DIR/classes/docs/api/packages.html
(Windows) VNI DIR\classes\docs\api\packages.html
Example client side development code is located in subdirectories of:
(UNIX) VNI DIR/classes/jwave_demos

(Windows) VNI DIR\classes\jwave_ demos

If you want to use WAV E Beans, you need to:
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e AddSwing 1.1 or later to the CLASSPATH (swing.jar Of swingall.jar).
e Importthe gwaveBeans.jar into BDK 1.0_mar98 or an IDE like JavaStudio.

» Torunclient applets, you need a browser or appletviewer with access to the
JWAVE Manager (usually through a Web server). Make sure that the
CLASSPATH does hot include any JWAVE JAR files or classes. (IWAVE
applets can only communicate with the WAV E Manager if the applets are
served by that server—having these classesin CLASSPATH Causes a security
error.)

NOTE You must have accessto the WAV E server for WAVE client applications
to work properly.

* Torunclient applications (in other words, applications outside of a browser),
you also must have JwaveConnectInfo.jar inyour CLASSPATH.

* Seenotesin the README file in the subdirectories of vNI_DIR/classes/
jwave demos for other hints on setting up your environment.
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Advanced Graphics Features

JWavePanel 2D, IWavePanel 3D, IWaveCanvas2D, and JWaveCanvas3D extend
JWavePanel’sand IWaveCanvas' capability of providing acanvasto display graph-
ics so that you can interact with the graphics on the canvas. Here are the
interactions allowed:

e Zoom in or zoom out of achart

* Row or column profiling across an image
» Select apoint on achart

* Interactively rotate a 3D chart

This chapter explains how to use each of the features and how to run example pro-
grams that demonstrate the features.

Advanced Features

JWaveCanvas2D and JWaveCanvas3D, derived from JWaveCanvas, provide addi-
tional functionality. Additionally, there are also the classes JWavePanel 2D and
JWavePanel 3D, derived from JWavePanel, which provide equivalent functionality.

JWaveCanvas2D and JWavePanel2D

The classes IWaveCanvas2D and JWavePanel 2D provide the ability to interact
with atwo-dimensional chart in several ways:

» Pressing and dragging the mouse to zoom in on a chart.
» Selecting a point on a chart.
»  Sdecting aprofile of animage.
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Pick Point

The pick feature allows an object to be notified when the user selects a point on a
chart with amouse click. The JwaveCanvas2D and JWavePanel2D parent
classes send anotification event to al registered listenersthat apickPointEvent
has occurred. When thelistener receives the notification event, the data coordinates
of the selected point may be retrieved from the get Selectedx and getSelect -
edy methods. The returned values may be displayed or used asindexesto the data
arrays to select actual values.

To usethisfeature with achart object, pick point must first be enabled. This can be
done either by calling the object’s

setPickPointEnabled (true)

method or by sending the object an action with the command string “ pick-
enabled”. Listeners can be added to the object by calling the object’s

addPickPointListener (PickPointListener listener)

method. The listener must implement the nested interface JwaveCanvas2D.
PickPointListener Or JWavePanel2D.PickPointListener. Theinterface
requires the implementation of the method

public void pointPicked (PickPointEvent event)

Example

Assume that we have a chart object that extends JWaveCarnvas2D and we want to

update alabel object with the user-selected coordinates. This could be imple-

mented by adding the following code fragment to the class that sets up the GUI.
final Label label = new Label();
chart.setPickPointEnabled (true) ;

chart.addPickPointListener (new
JWaveCanvas2D.PickPointListener ()

public void pointPicked (JWaveCanvas2D.PickPointEvent event) {
int x = event.getSelectedX() ;
int y = event.getSelectedY() ;
label.setText (" ("+x+","+y"+) ") ;
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Zoom

The zoom feature allows the user to zoom into a section of a chart. The
JWaveCanvas2D and JWwavePanel 2D parent classes draw a box indicating the
areawhere the user has pressed and dragged the left mouse button acrossthe chart.
When the left mouse has been released all registered listeners will be notified that
azoomEvent has occurred. When the listener receives the notification event, the
new X and Y ranges may beretrieved from the get Xrange and get Yrange meth-
ods. Thereturned values may be used as XRANGE and Y RANGE settings for PV-
WAV E commands such as PLOT, AXIS, CONTOUR, and SURFACE. For alist of
additional PV=WAVE commands, see PV=WAVE Reference Guide, Chapter 3,
Graphics and Plotting Keywords.

To usethisfeature with achart object, zoom must first be enabled. Thiscan be done
either by calling the object’s
setZoomEnabled (true)

method or by sending the object an action with the command string “ zoom-
enabled’. Listeners can be added to the object by calling the object’s

addZoomListener (ZoomListener listener)

method. The listener must implement the nested interface
JWaveCanvas2D. ZoomListener Of JWavePanel2D. ZoomListener. The
interface requires the implementation of the method

public void zoomUpdate (ZoomEvent event)

Example

Assume that we want to add the zoom feature to a chart. This chart is generated by
the WAV E wrapper WImage. The Wimage wrapper looksfor parametersxrange
and yrange, each of which isan array containing two doubles. These parameters
specify the areain which the datais to be charted.

The following class fragment shows the implementation of the zoom feature. The
code to initialy get the data and generate the chart is omitted for simplicity.

public class ZoomChart extends JWavePanel2D implements
JWavePanel2D.ZoomListener {
private JWaveConnection connection;
private JWaveView imageView;

private Viewable imageViewable;
private double xrange [] ;
private double yrange[];

public ZoomChart (JWaveConnection connection) {
this.connection = connection;
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imageView = new JWaveView (connection, "WImage") ;
setPreferredSize (new Dimension(500,350)) ;
addZoomListener (this) ;

}

public void zoomUpdate (JWavePanel2D.ZoomEvent event) {

xrange = event.getXrange () ;
yrange = event.getYrange() ;
imageView.setParam("xrange", Xrange) ;
imageView.setParam("yrange", yrange) ;
// Set the size of the plot to be produced to match our

Panel
imageView.setViewSize (new Dimension (500,350)) ;

try {
imageView.execute () ;
imageViewable = imageView.getViewable () ;
imageViewable.setPreferredResizeMode
(Viewable. NOT_RESIZEABLE) ;
setViewable (imageViewable) ;
} catch (JWaveException e) ({
System.out.println ("Problem getting new
Viewable: " + e);

Profile

The profile feature allows the user to select avertical or horizontal profile of an
image by selecting apoint onthechart. The gWwaveCanvas2D and gWavePanel2D
parent classes draw a line representing the row or column of the image selected.
The JwaveCanvas2D and JWwavePanel2D parent classes will send a notification
event to all registered listenersthat a profileEvent hasoccurred. When the lis-
tener receives the notification event, the data coordinates of the selected point may
beretrieved fromthegetselectedx and get Selectedy methods. Thereturned
values may be used to extract the values of the image along the line selected. For
an example, see profileChart . java provided in the jwave demos/
canvas2d directory.

To use this feature with a chart object that displays the image, profile must first be
enabled. This can be done either by calling the object’s

setProfileEnabled (true)

method or by sending the object an action with the command string “ profile-
enabled”. Listeners can be added to the object by calling the object’s

addProfilelListener (ProfilelListener listener)
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method. The listener must implement the nested interface gwaveCanvas2D. Pro-
filetListener Or JWavePanel2D.ProfileListener. Theinterfacerequires
the implementation of the method

public void profilePicked (ProfileEvent event)

Example

Assume that we have a chart object that extends IWaveCarnvas2D and we want to
plot in a separate chart object the profile of an image and allow the user to select
the profile to be displayed. This could be implemented by adding the following
code fragment to the class which sets up the GUI for the chart object that displays
the image:

chart.setProfileEnabled (true) ;

chart.setProfileType (chart.COLUMN) ;

The setProfileType can be used to draw the vertical line representing the column or
the horizontal line representing the row.

Next add the ProfileListener to the chart object that will display thelineplot or pro-
file plot:
chart.addProfileListener (new JWaveCanvas2D.ProfileListener () {
public void profilePicked (JWaveCanvas2D.ProfileEvent event) {
int x = event.getSelectedX() ;
int y = event.getSelectedY¥() ;
Graphics pg = this.getGraphics() ;
drawProfile (pg) ;

}
}

The drawProfile code has been left out for simplicity. The ProfileChart class pro-
vided in the jwave demos/canvas2d directory can easily be used asit isor
modified to better meet your needs.
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JWaveCanvas3D and JWavePanel3D

The classes WWaveCanvas3D and JWavePanel 3D provide the ability to interac-
tively rotate a 3D chart. Pressing and dragging the mouse pointer changesthe view
of the chart.

Rotate

The rotation feature allows an object to be notified when the user has pressed and
dragged the mouse on a chart. A wire frame object is drawn in place of the image
while the user drags the mouse. When the mouse is released a notification event is
sent to thelistener, thelistener can retrieve the new x and z degrees of rotation from
the getDegx and getDegz methods. The returned values can be used as AX and
AZ keywords settings for PV-WAV E commands such as SURFACE,
SHADE_SURFACE, BAR3D or SHOW3.

To use this feature with a chart object, it must first be enabled. This can be done
either by calling the object’s

setRotateEnabled (true)

method or by sending the object an action with the command string “rotate-on”.
Listeners can be added to the abject by calling the object’s

addRotatelListener (RotateListener listener)

method. The listener must implement the nested interface
JWaveCanvas3D.RotateListener Of JWavePanel3D.RotatelListener.
The interface requires the implementation of the method

public void rotateUpdate (RotateEvent event)

Example

Assume that we have a chart object that extends JWaveCarnvas3D and we want to
allow usersto change the view of the 3D chart. This could be implemented by add-
ing the following code fragment to the class that sets up the GUI:

ShadeSurfChart chart = new ShadeSurfChart () ;
chart.setRotateEnabled (true) ;

The class ShadeSurfChart extends IWaveCanvas3D and can implement rotation by
adding the following code fragment to ShadeSurfChart.

public class ShadeSurfChart extends JWaveCanvas3D
implements JWaveCanvas3D.RotateListener ({
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public void rotateUpdate (JWaveCanvas3D.RotateEvent event) {

int ax = event.getDegX() ;
int az = event.getDegZ() ;
jwaveWrapper.setParam(“ax”, ax) ;
jwaveWrapper.setParam(“az”,az)’

try {
jwaveWrapper.execute () ;

viewable = jwaveWrapper.getViewable() ;

setViewable (viewable) ;

} catch (JWaveException e) {
System.out.println(e) ;
}
}
}

The remaining ShadeSurfChart code has been left out for smplicity. For more
details, see the ShadeSurfChart classin jwave demos/canvas3d.

Getting Started

Aswithall WAV E applets, you need to create a client-side component (the appl et)
and a server-side component (the WAV E wrapper), as explained in Chapter 4,
JWAVE Graphicsand Chapter 5, IWAVE Server Development. To use the advanced
features effectively, your WAV E applet must register as alistener for the desired
feature. A basic understanding of the Java 1.1 event model will be useful inimple-
menting the advanced features.

Client-Side Development

To interact with a JWAV E Viewabl e object you must first plan and create a WAV E
applet that does the following:

» Extend one of the 2D or 3D JWaveCanvases or JWavePanels.
* Register asalistener for the desired user interaction feature.
» Create aconnection to the server.

* Execute aPV-WAVE wrapper function.

» Display graphical results, such as an image or surface.
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Server-Side Development

Aswith all WAV E applets, you also need to write a WAV E wrapper function, or
set of functions, to generate the graphical output that is displayed in the client

applet.

In some cases, the wrapper function may need to return dataif the applet isto exe-
cute some of the features on the client side. For example, with the PickPoint
feature, IWavePanel 2D will return the x and y location where the point was
selected on the Pandl. If the applet isto display the value of the data where the
mouse click occurred, then x and y can be used asindicesinto the 2D array of data
to obtain the data value and display the datain the graphical user interface. For an
example See VNI_DIR/classes/jwave_demos/canvas2d/demo.java.

Example Applets
To get afeel for how these advanced features work, you can run a set of example
applets.

Each example demonstrates one or more of the advanced features and contains
comments that explain how they are added.

For more information on using these exampl e applets, see the next section,
Running the Demonstration Applets on page 143.
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Running the Demonstration Applets
Severa applets that demonstrate the use of the advanced graphics features are

located in:

(UNIX) VNI DIR/classes/jwave demos/canvas2d
(UNIX) VNI _DIR/classes/jwave_demos/canvas3d
(UNIX) VNI DIR/classes/jwave_demos/panel2d
(UNIX) VNI DIR/classes/jwave_demos/panel3d
(Windows) VNI DIR\classes\jwave demos\canvas2d
(Windows) VNI DIR\classes\jwave demos\canvas3d
(Windows) VNI DIR\classes\jwave demos\panel2d
(Windows) VNI DIR\classes\jwave demos\panel3d

where vNI_DIR iSthe main Visual Numericsinstallation directory.

These demonstrations include:

»  ShadeSurfDemo, an applet that demonstrates the use of Rotation features.
» Demo, an applet that integrates PickPoint, Zoom, Profile features.

Running the Demo Applets

To run these applets, you need to have a properly installed version of WAVE —
3.5 or higher.

Using appletviewer

If you are using appletviewer, do the following:

Step1 Start the IWAVE manager.

Step 2 Change to the directory:
(UNIX) VNI _DIR/classes/jwave_demos/canvas2d

(Windows) VNI DIR\classes\jwave_ demos\canvas2d

where vNI_DIR isthe main Visual Numericsinstallation directory.

Step 3 Enter:

appletviewer appletname.html

where applethame is the name of the applet you wish to run. For example:

$ appletviewer demo.html
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Using a Browser

If you are using a browser to connect to JWAVE, do the following:
Stepl Start the IWAVE Manager.

Step 2 Point the browser to the applet you wish to run, for example:

http://opus:6580/jwave_demos/canvas2d/demo.html

where machine is the name of the machine where the IWaveManager is running;
port is the port number where the IWaveM anager is configured to listen for HTTP
connections (by default, 6580); and applethame is the name of the demonstration
applet you wish to run. For example:

http://opus:6580/jwave_demos/canvas2d/demo.html

PV-WAVE Wrappers Used by the Demos

The wrappers used by the example applets are located in:

(UNIX) VNI _DIR/jwave-3_5/lib/user

(Windows) VNI DIR\jwave-3 5\lib\user

where vNI_DIR isthe main Visual Numericsinstallation directory.

The wrappers handle reading adatafile, storing datain the Data Manager, and cre-
ating plots using the data and parameters retrieved from the appl et.

Thefollowing PV=WAV E wrappers are used by the demonstration plugin applets.

Demo wimage.pro
wprofile.pro
wreaddata.pro

ShadeSurfDemo  wsurface.pro
wreaddata.pro
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JSPs, Servlets, and JWAVE

JavaServer Pages (JSP) technology providesaway to create web pagesthat display
dynamically-generated content. This technology allows you to create Web-based
applications that do not require a Java VM to be running on the client. JSPs and
servlets, running in a Web server, perform all of the application processing and
deliver resultsin HTML format back to the client.

This chapter explains how you can take advantage of JSPs and servletsto create a
server-side JWAVE application. The basic architecture of such asystemisillus-
trated in Figure 10-1. In thisfigure, the IWaveJSPServlet is a servlet that manages
JWAV E connections and parameter passing to and from PV=WAVE. Thisservletis
described in detail later in this chapter.

Benefits of this Architecture

Using a server-based JWAV E architecture has the following benefits:
» Littleor no Java development is required by the devel oper.
» Theclient does not require a Java VM. Only HTML is delivered to the client.

» Multiple plots can be generated and displayed in a single Web page through
onecall to PV=WAVE.

e Because all WWAVE connections are handled on the server, itispossibleto cre-
ate connections to multiple WAV E Managers running on multiple servers.
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Web Server/Application Server
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Client Browser -t JSP Engine - JSP Files

(displays HTML
only, no Java VM) ¢ ¢
JWaveJSPServlet

JWaveJSPServlet

v

JWAVE Manager P~ JSP Files

Figure 10-1 A server-side JWAVE architecture using JSPs and servlets.

What is the JWaveJSPServiet?

The JWaveJSPServlet provides amechanism for creating a WAV E solution where
al processing occurs on the server. In this architecture, the client only displays
HTML. Applets, on the other hand, are Java programs that require a Java VM run-
ning on the client. Java Server Pages (JSP) have become a standard technol ogy for
displaying content that is dynamically generated in this way.

Location of the JWaveJSPServlet
The source code for the IWavelSPServlet is located in:

(UNIX) VNI DIR/classes/com/visualnumerics/servlet
(Windows) VNI DIR\classes\com\visualnumerics\servlet

where vNI_DIR isthe main Visual Numericsinstallation directory.
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Purpose of the JWaveJSPServiet

The IWaveJSPServlet serves two primary purposes.

» afunctional program that you can use “asis’ to create JSP/JWAVE
interactions.

* anexamplethat demonstrates how you can create a custom servlet that lets
JWAVE work with JSP pages (dynamically generated content). The JWave-
JSPServlet demonstrates how a set of JWAVE utility classes are used to
manage images.

Overview of the JWavedSPServlet

The JWaveJSPServlet accepts requests from a JSP page. Typically, the JSP pageis
used to display an HTML form interface through which a user can specify the
parametersfor atask, such as creating aplot or processing animage. The JSP page
calls on a servlet to process these requests. The servlet isresponsible for calling
PV=WAVE, which generates results and returns them to the client.

The output generated by PV=WAVE is either graphical or numerical. When the
results are returned to the servlet, the servlet responds by displaying a new JSP
page that contains the results of the analysis. Numerical results can be forwarded
directly back to the client astagsin the JSP Response object. Graphical results can
either be streamed directly back to the client, or can be stored on the server for later
retrieval. (A class called the IWavel mageM anager, described in the next section,
manages the storage and retrieval of images.) For numerical results, the JSP page
simply retrieves variables from the Response object and displays them. For graph-
ical results, the JSP page obtains a URL that allows the client to retrieve agraphic
that was stored on the server by the JWavel mageManager.

The JWavelmageManager

The IWavelmageM anager is a convenience class that manages images on the
server. Because images can take time to generate, users might normally experience
adelay between the time when they submit arequest from their browser and the
time the image is received. If many users happen to be contacting the JWAVE
server simultaneously, the delay could be substantial. By storing images on the
server and returning a URL to the client, the user will not experience any apprecia
ble delay in the server’s response. Numerical results are displayed almost
immediately, while the images appear as soon as they are available. For security,
each image stored by the IWavelmageManager is given aunique ID, whichis
returned to the client in the URL.

For more information, see Understanding the JWaveJSPServiet on page 150.
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Setting Up the JWaveJSPServlet

A good way to get started using WAV E with JSPs and servletsisto set up and run
a demonstration using the IWaveJSPServlet.

This section, along with the detailed installation instructions included with the
JWAVE 3.5 distribution, explains how to set up the IWaveJSPServlet and JSP files
on aWeb server, and how to run a demonstration.

The JWavelSPServlet, or any servlet that you write that uses the WAV E JSP
classes, must beinstalled in aWeb server that contains a Java Servlet engine. Such
servers are cCommon.

System Requirements

JWAVE 3.5 and PV=WAVE 7.01 or later must be installed and properly
configured on the JWAVE server.

» Netscape 4.76, or Internet Explorer 5.0 or later.

* A Web server that contains a Java Servlet engine.
» JavaAdvanced Imaging.

* Java2 Runtime Environment 1.2.

NOTE EachWeb server’sconfigurationissomewhat different; therefore, you need
to rely on your Web server’s documentation for explicit instructions.

One method of deploying JSPs and Servlets on a Web server isto create a Web
Application, or webapp. The webapp is a standard configuration that specifies
where servlets and JSPs are located in the Web server. Figure 10-2 showsasample
webapp directory structure, where the WAV E webapp is called jwavejsp.
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/ServerRoot

/webapps

/jwavejsp
|

/WEB-INF

/classes web.xml

lisp

Figure 10-2 A sample webapp directory structure.

» The /jsp directory contains JSP files.

* The /classes directory contains the required Java classes,
the JWaveJSPServlet class path directory structure and its related classes are
copied to this directory.

NOTE The server must be configured to recognize a webapp. Typically, the Web
server has a configuration file that is used to specify the names of webapps. The
documentation for your Web server will include instructions on configuring a
webapp.

TIP RefertothefilevNI DIR/jwave-3 5/jspservletUtils/
README install.html, which contains detailed instructions for installing the
JWavelSPServlet on three common Web servers.

Setting Up the JWAVE Server

To use the IWavelSPServlet, the WAV E Manager must be running on the server.
Typically, the WAV E Manager runs on the same machine as the Web server.
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Running the JWaveJSPServiet
To run the IWaveJSPServlet demonstrations, do the following:

Stepl Start the Web server.
Step 2 Start the IWAVE Manager.

Step 3 From any machine that has access to the server, point a Web browser to
thefile: index. jsp. For example:

http://machine:port/jwavejsp/jsp/index.jsp

where machine is the hosthame of the server machine, and port is the number of
the port that the Web server is configured to listen on. For example, assuming that
aWeb server named “opus’ is configured to recognize a webapp called
jwaveijsp, and the /5sp directory of the webapp contains a JSP page called
loan.jsp:

http://opus:7001/jwavejsp/jsp/loan.jsp

If everything is configured properly, you will see a JSP page with form inputs.

When you submit aform, the JSP page is dynamically updated with graphics and
text.

Understanding the JWaveJSPServiet

The IWavelSPServlet receives requests from JSP pages and passes them on to
PV=WAV E through standard WAV E methods. Resultsfrom PV=WAV E are passed
back through the servlet to areply JSP page, which displays the resultsin HTML
format on the client.

This section discusses the WaveJSPServlet and its related pieces. JSP pages and
JWAV E wrappers.

TIP The source code for the IWavelSPServlet is provided with your WAV E
installation in: VNI_DIR/classes/com/visualnumerics/servlet.
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The JSP Files

JSP files are basically HTML documents with special tags that invoke the JWave-
JSPServlet in response to submitting aform or clicking on a plot. Result JSP files
include tagsthat arefilled in by the IWaveJSPServlet with content from the server-
side PV=WAVE process.

JWAVE Wrappers

JWAV E wrappers are passed the following kinds of datafrom the client through the
JSP engine:

* Fieldsfrom HTML forms (including hidden fiel ds used to specify the IWAVE
wrapper, a PV=WAVE session 1D, and others).

» Datacoordinates of where a user clicked in an image map.

The WAV E wrapper code contains all of the application logic. Datais accessed,
manipulated, and numerical and graphical results are produced.

The wrappers use utility routines to help package and return graphics and tables.
These utilities are discussed in Writing the JWAVE Wrappers on page 154.

Inside the JWaveJSPServlet: GET Requests, POST
Requests, and the JWavelmageManager

The JWavelSPServlet handles GET and POST requests. Typically, a GET request
is used to retrieve an image that has been stored by the IWavel mageM anager, or to
return it directly to the client. For example, an IMG SRC command in HTML
makes a GET reguest to get an image. A POST request is made when the client
needs to send parameters and data to the server for processing. For example, a
POST request is typically made when the user fillsin aform and clicks the
SUBMIT button.

The POST Request

When the JWaveJSPServlet receives a POST request, the doPost method is called.
This method retrieves the posted parameters from the request object and calls the
callWave method. The callWave method handles most of the WAV E work, includ-
ing making a connection to PV=WAVE, passing the parameters to PV=WAVE,
executing the WAV E wrapper, retrieving the results from PV=-WAVE, and dis-
patching the results back to the client (by forwarding the response to another JSP

page).
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Graphical results are identified in the doPost method and registered (stored) in the
JWavel mageM anager. The IWavelmageManager contains a small number of pub-
lic methods. The methods that are used in the doPost method are:

public String registerImages (JWaveExecute jexecute, String imageName)

public void setFormat (String encodeformat)

public void setTimeout (int seconds)

public String getUname ()

The registerlmages method is used to store a named image in the
JWavelmageManager. As explained previously, a URL that points to the stored
imageisforwarded from the servlet to a JSP page that the client displays. The URL
isembedded in an IMG SRC command inthe HTML pagethat is sent to the client,
enabling the client to retrieve and display the stored image.

Use the setFormat method to set the image format. For example, PNG is a com-
monly used format for delivering images over the Internet.

The setTimeout method allows you to configure how much time a graphic can be
stored on the server beforeit is deleted and becomes a candidate for garbage
collection.

The GET Request

The IWaveJSPServl et also has adoGet method. Thismethod iscalled whenever an
imageisreguested by the client. Typically, the client requests an imagewhen it dis-
playsan HTML page containing an IMG SRC command.

The doGet method calls the IWavel mageM anager method processRequest:

public boolean processRequest (HttpServletRequest req,
HttpServletResponse res, String uname)

Thismethod retrievestheimage that is specified in the Request object (a URL plus
aunique filename) and streams it back to the client.
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Writing Your Own JWaveJSPServiet

The JWaveJSPServlet provided with IWAV E may not be suitablein every situation.
You might want to write your own servlet that manages WAV E operations. If you
write your own servlet, you can use the IWaveJSPServlet as atemplate. The
JWavelSPServlet relies on several convenience classesthat primarily help manage
images. These classes include:

»  ConnectionContainer.class

»  JWavelmageControl Thread.class

*  JWavelmageContainer.class

*  JWavelmageManager.class

» connectionControl Thread.class

The public interfaces for these classes are documented in the WAV E Javadoc.

JWAVE Javadocs are discussed in Using the JWAVE Javadoc Reference on page
40.

How Image Maps are Handled

Animage map isagraphic that isdisplayed in an HTML page that allows limited
user interaction. When you click in an imagemap, the x/y coordinates of the click
are appended to a GET request that is sent to the server. The server can then usethe
coordinatesto perform some additional processing, such aszooming in on aregion
surrounding the selected point.

When an HTML browser downloads an image with ISMAP appended to its URL,
that imageisinterpreted to be an image map. When a user clicksin an image map,
the resulting GET reguest contains the x/y coordinates of the click initsURL. On
the server, the servlet that handlesthe GET request must include code that handles
the image map coordinates. In the WavelSPServlet, for example, the doGet
method testsfor the presence of appended x/y coordinates, strips off thex and y val-
ues, and stores them along with other parameters and passes them to a WAV E
wrapper function that is executed by PV=WAVE. It is up to the devel oper to deter-
mine what the wrapper function actually doeswith the image map coordinates that
are passed to it.

If you want an image that is returned from PV=WAV E to the JWaveJSPServlet (or
acustom servlet that you write) to be an image map, set the Ismap keyword in the
PACKIMAGE wrapper function. The PACKIMAGE function is described in the
next section.
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Writing the JWAVE Wrappers

Aswith any JWAVE application, a IWaveJSPServlet application relies on
JWAV E wrapper functions to perform the data and graphical analysis functions.
This section describes atypical wrapper for a WavelSP application and discusses
three related wrapper utilities.

NOTE For anintroduction to WAV E wrappers, see Chapter 5, Writing JWAVE
Wrapper Functions.

With JWaveJSPServlet applications, there are three PV=WAV E functions that you
will use in your wrappers. If you examine the 1oan . pro wrapper, you will see
these three routines in use:

 PACKIMAGE

« PACKTABLE

* SETIMAGESIZE

These routines are located in:

(UNIX) VNI _DIR/jwave-3 5/1ib
(Windows) VNI DIR\jwave-3 5\1ib

where vNI_DIR iSsthe main Visual Numericsinstallation directory.

PACKIMAGE Function

Thisfunction takes asits parameters the name of an associative array and the name
of animage or plot. This routine simply packages the 2D byte array representing
the image or plot and three 1D byte arrays representing the RGB color values for
the graphic. These variables are stored in an associative array which is returned to
the calling procedure. The calling procedure then returns these itemsto the servlet.

This function has one keyword, Ismap, that lets you specify if the returned image
is an image map.

For more information, see PACKIMAGE Procedure on page 22.
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PACKTABLE Function

This function takes string data and convertsit into an HTML table format. The
HTML table datais converted to a 1D byte array. The array is then stored in an
associative array which is returned to the calling procedure. The calling procedure
then returns this data to the servlet.

The HTML table datais converted to byte because of alimitation in the size of
stringsthat WAV E can handle. In the servlet, thisbyte array is converted back into
astring, and it is then forwarded to a JSP page for the client to display.

For more information, see PACKTABLE Procedure on page 22.

SETIMAGESIZE Procedure

This procedure sets the size of the image appropriately for the current PV=WAVE
device driver.

For more information, see SETIMAGES ZE Procedure on page 24.

Example

This example IWaveJSPServlet demonstration uses the JSP
VNI _DIR/classes/jwave demos/loan.jsp andthewrapper vNI_DIR/
jwave-3_5/1lib/user/loan.pro.

More JSP demonstration files are located in:

(UNIX) VNI DIR/jwave demos/jsp

(Windows) VNI DIR\jwave demos\jsp

where vNI_DIR iSthe main Visual Numericsinstallation directory.
Wrappers for this and other IWavelJSPServlet demonstrations are located in:
(UNIX) VNI DIR/jwave-3 5/lib/user

(Windows) VNI DIR\jwave-3 5\lib\user

where vNI_DIR iSsthe main Visual Numericsinstallation directory.

Parametersare sent by 1oan. jsp tothewrapper 1oan . pro using standard HTML
inputs and calls to request.getParameter and request.getAttribute, enclosed in
scriptlet tags ("<%" and "¢>n). Thefirst time loan. jsp isinvoked, each call to
request.getParameter wrapper is null; this causes default valuesto be generated for
each input field, but the wrapper 1oan. pro isnot yet called. Then, when the Cal-
culate button is pressed, the parameters entered for Loan Amount $,
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Interest Rate %, and Number of Years are passed to the wrapper, which is

defined to be 1oan.pro inthe SUBMIT parameter list.

<BODY BGCOLOR="white">

<H2><CENTER>Loan Analysis using Java Server Pages and JWave</CEN-

TER></H2>
<FORM METHOD=POST ACTION=/jwavejsp/jspdemos>

<TABLE>

<TR><TH>
<TABLE><FONT SIZE=3>

<TR ALIGN=RIGHT><TH>Loan Amount $</TH>

<TH><INPUT NAME=amount TYPE=TEXT VALUE=

<% if ( request.getParameter ("wrapper") != null )

<%= request.getAttribute ("AMOUNT") %>
<% } else { %>
100000

}

SIZE=8></TH></TR>

o\°
o\°

< >

<TR ALIGN=RIGHT><TH>Interest rate %</TH>

<TH><INPUT NAME=interest TYPE=TEXT VALUE=

<% 1if ( request.getParameter ("wrapper") != null ) {

<%= request.getAttribute ("INTEREST") %>

else { %>

SIZE=8></TH></TR>

<TR ALIGN=RIGHT><TH>Number of Years</TH>

<TH><INPUT NAME=years TYPE=TEXT VALUE=

<% if ( request.getParameter ("wrapper") != null )

<%= request.getAttribute ("YEARS") %>
<% } else { %>
10

}

AN
o\°
o\°
\

—_
o°
\Y

o°
\Y

o°
\Y
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SIZE=8></TH></TR>

<INPUT NAME="jsp" TYPE=HIDDEN VALUE="/jsp/loan.jsp">
<INPUT NAME="wrapper" TYPE=HIDDEN VALUE=loans

<TR ALIGN=RIGHT><TH></TH>

<TH><INPUT TYPE=SUBMIT VALUE="Calculate"s</TH></TR>

</FONT></TABLE>

</TH><TH>

<% if ( request.getParameter ("wrapper") != null ) { %>
<%= request.getAttribute ("PRINCPLOT") %>
<%= request.getAttribute ("INTPLOT") %>

}

</TH></TR>

o\°
o\°

< >

</TABLE>

</FORM>

<% if ( request.getParameter ("wrapper") != null ) { %>
<TABLE><FONT SIZE=3>
<TR ALIGN=RIGHT><TH>Monthly Payment S$</TH>
<TH><%= request.getAttribute ("PAYMENT") %></TH></TR>
<TR ALIGN=RIGHT><TH>Interest Cost $</TH>
<TH><%= request.getAttribute ("COST") %></TH></TR>
</FONT></TABLE>
<%= request.getAttribute ("SCHEDULE") %>

}

</BODY>

o°
o°

< >

</HTML>

Thiswrapper uses the getParam function to retrieve input that was sent from the
servlet. The parameters are then processed and severa results are generated,
including atable and two plots. The Packlmage and PackTabl e routines are used to
storegraphical and tabular resultsin an associative array, which isthen passed back
to the servlet when the function returns.

FUNCTION Loan, client data
; Get params from HTML FORM

amount = GetParam(client data, ‘AMOUNT’', /Value)
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interest = GetParam(client data, ‘INTEREST’', /Value)

years = GetParam(client data, ‘YEARS’, /Value)

; Calculate results
result = CalcLoan (amount, interest, years)
; Convert 2D float array to an HTML table
schedule = result (‘schedule’)
collab = [‘Month’,’Principal Due’,’Principal’,’Interest’, $
‘Interest Cost’,’Total Payments’, 'Monthly Payment’]
PackTable, TRANSPOSE (schedule), ‘SCHEDULE’, ret, $
/Right, ColLabels=collab, $
Border=1, Caption=’Loan Schedule’
TEK COLOR
; Create principal paid plot
SetImageSize, 200, 200
PlotLoan, ‘principal’
PackImage, ret, ‘princplot’
; Create interest cost plot
SetImageSize, 200, 200
PlotLoan, ‘interest’

PackImage, ret, ‘intplot’

; Return original values to be used to f£ill in form

ret (*AMOUNT') = amount
ret (YINTEREST’) = interest
ret (*YEARS') = years

; Return calculated values and loan schedule table

ret (*PAYMENT' )

result (‘payment’)
ret (*COST’) = result (‘interest cost’)

RETURN, ret
END
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Figure 10-3 Loan Analysis using Java Server Pages and JWAVE.
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APPENDIX

JWAVE Wrapper API

DMCopyData Procedure
Copies anamed dataset in the current PV=WAV E session.

Usage

DMCopyData, data_name, new_var_name

Input Parameters

data_name — A scalar string containing a data name (in the default domain,
$GLOBAL) or a2-element string array containing adomain name and data name of
the data you wish to copy.

new_var_name — A string containing a new variable name.

Discussion

This function cannot be used to copy datato another domain. Both datasets (the
original and new ones) will exist after this function is called.

Storage for the domain and data are automatically created if they do not already
exist. If datawith the new_var_name aready exists, it is overwritten. The data
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name and domain name are used to uniquely identify a dataset stored on the
JWAVE server. Normally, these names are set in the IWAVE client application.

To be valid, the domain name and data name must begin with aletter. The nameis
not case-sensitive, and may contain letters, underscores, and numbers.

Examples

This command makes a copy of data named sTurF from the default domain
(seLoBAL) and storesit in data named STUFF_CoPY (in the same domain).

DMCopyData, ["$GLOBAL’, 'STUFF’ ], ’'STUFF_COPY’

See Also

DMDataExists, DMEnumerateData, DM GetData, DMInit, DMRemoveData,
DMRenameData, DM StoreData

DMDataExists Function

Determines if the named data exists in the current PV=WAV E session.

Usage
result = DMDataExists(data_name)

Input Parameters

data_name — A scalar string containing a data name (in the default domain,
$GLOBAL) Or a2-element string array containing a domain name and data name.

Returned Value

result — Returns true if the named data exists; returns £alse otherwise. Also
returns false if the data nameisinvalid.

Discussion

To be valid, the data_name input parameter name must begin with aletter. The
name is not case-sensitive, and may contain letters, underscores, and numbers.
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Examples
See the example for DM Restore.

See Also

DMCopyData, DMEnumerateData, DMGetData, DMInit, DMRemoveData,
DMRenameData, DM Restore, DM StoreData

DMEnumerateData Function

Returns the data names stored in the specified domain in the current PV=WAVE
session.

Usage

data_names = DMEnumerateData(domain_name)

Input Parameters

domain_name— A string containing the name of the domain that you wish to enu-
merate. If not specified (i.e., DMEnumerateData () ), then the default domain
($GLOBAL) is enumerated.

Returned Value

data_names— A string array containing the data names for the data stored in the
specified domain.

Discussion

This function returns an empty string if there are no variables in the specified
domain or if the specified domain does not exist.

To bevalid, the data_name input parameter name must begin with aletter. The
name is not case-sensitive, and may contain letters, underscores, and numbers.

Examples
See the example for DM Save.
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See Also

DMCopyData, DMDataexists, DMGetData, DMInit, DMRenameData,
DMRemoveData, DMSave, DMStoreData,

DMGetData Function
Returns a stored dataset in the current PV=WAV E session.

Usage
values = DM GetData(data_name)

Input Parameters

data_name — A scalar string containing a data name (in the default domain,
$GLOBAL) Or a 2-element string array containing a domain name and data name.

Returned Value

values — The data values stored under the specified data_name.

Discussion

This function produces an error if there is no data stored in the specified location.
Use DM DataEXxists to test for this condition.

To bevalid, the data_name input parameter name must begin with aletter. The
name is not case-sensitive, and may contain letters, underscores, and numbers.

Examples

The following command gets data named sTUFF from the default domain
(sGLOBAL) and storesit in avariable named my data.

my data = DMGetData( [’S$GLOBAL’, 'STUFF’ ] )

See Also

DMCopyData, DMDataExists, DMEnhumerateData, DMInit,
DMRenameData, DMRemoveData, DM StoreData,
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DMiInit Procedure
Initializes the WAV E Data Manager.

Usage
DM I nit

Input Parameters

None.

Discussion
This procedure must be run before any DM routines can be used.

NOTE Normally, you do not need to run this procedure, becauseit is run automat-
icaly by the PV=WAVE server and by the WRAPPER_TEST _INIT routine.

See Also

DMCopyData, DMDataExists, DMEnumerateData, DM GetData,
DMRenameData, DMRemoveData, DM StoreData, WRAPPER_TEST _INIT

DMRemoveData Procedure
Deletes a dataset from the current PV=WAVE session.

Usage

DMRemoveData, data_name

Input Parameters

data_name — A scalar string containing a data name (in the default domain,
$GLOBAL) or a2-element string array containing adomain name and data name of
the data you wish to remove.
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Discussion

No error is produced if you attempt to delete data that does not exist; however, an
error is produced if you specify an incorrectly formed data_name.

To be valid, the data_name input parameter name must begin with aletter. The
name is not case-sensitive, and may contain letters, underscores, and numbers.

Examples
See the example for DM Save.

See Also

DMCopyData, DMDataExists, DMEnumerateData, DMGetData, DMInit,
DMRenameData, DMSave, DM StoreData

DMRenameData Procedure
Renames a dataset stored in the current PV=WAVE session.

Usage

DMRenameData, data_name, new_var_name

Input Parameters

data_name — A scalar string containing a data name (in the default domain,
$GLOBAL) or a 2-element string array containing adomain name and data name of
the data you wish to rename.

new_var_name — A string containing a new variable name.

Discussion

This function cannot be used to move data to a new domain. Only the name of the
data can be changed.

The original data_name data no longer exists after this function is called.

Storage for the domain and data are automatically created if they do not already
exist. If datawith the new_var_name already exists, it is overwritten. The data
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name and domain name are used to uniquely identify a dataset stored on the
JWAVE server. Normally, these names are set in the IWAVE client application.

To bevalid, the data_name input parameter name must begin with aletter. The
name is not case-sensitive, and may contain letters, underscores, and numbers.

Examples

This command renames (moves) the data named sTUrF from the default domain
(seLoBAL) and gives it anew name of NEW STUFF (in the same domain).

DMRenameData, ["$GLOBAL’, ’'STUFF’ ], ’'NEW_STUFF’

See Also

DMCopyData, DMDataExists, DMEnumerateData, DMGetData, DMInit,
DMRemoveData, DM StoreData,

DMRestore Procedure
Restores the Data Manager from afile.

Usage
DMRestore, filename

Input Parameters

filename — A string containing the name of the datafile to restore. Thisfile must
have been created with DM Save.

Keywords

Overwrite — Erases everything in the Data Manager before restoring the contents
of thefile. By default, datafrom the file is added to the current Data M anager.

Verbose — Prints information to the screen about the data that is being restored.

Examples

This example can be used in an initialization routine—a JWAV E wrapper called
initially by the client, or by the procedure indicated with the JWAVE STARTUP con-
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figuration parameter. This configuration parameter is specified with the
Configuration Tool, described in Setting Up the IWAVE Server on page 112. (By
default, the initialization routineis called JWAVE START.)

ThisexamplerestoresDM datafrom afile (saved previously by DM Save) and adds
datanamed sTUFF to thedefault domain ($GLOBAL). Thisdataisthen availablefor
use by other wrapper functions (using DM routines), or the data can be accessed
by the IWAVE client (using a JWwaveDataProxy Of ServerDataID object).

; Restore data from previous session

DMRestore, my dm data file

; Add new ‘STUFF’ data if it does not already exist

IF (NOT DMDataExists( [’$GLOBAL’, ’'STUFF’] ) THEN BEGIN
status = DC_READ FREE (my_ascii_data, stuff)
DMStoreData, [’/S$SGLOBAL’, ‘STUFF’], stuff

ENDIF

See Also
DMCopyData, DMRemoveData, DMSave, DM StoreData

DMSave Procedure
Saves dll datathat is managed by the WAV E Data Manager to afile.

Usage
DM Save, filename

Input Parameters

filename — A string containing the name of the file in which to save the data.

Keywords

Verbose — Prints information to the screen about the data that is being saved.
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Examples

This example code can be used in a shutdown routine (a JWAV E wrapper called
initialy by the client, or by gwaveE sHUTDOWN). This example first removes
(deletes) any datathat has been stored in adomain named TEMP. Then, everything
elseissaved toaDM datafile. That filemay berestored (with DM Restore) for later
use by another session.

; Enumerate all data stored in the TEMP domain
temp data = DMEnumerateData (' TEMP’)
IF temp data(0) NE '’ THEN BEGIN
; Remove all data from TEMP domain
FOR i = 0, N_ELEMENTS (temp data)-1 DO BEGIN
DMRemoveData, ['TEMP’, temp data(i) ]
ENDFOR
ENDIF
; Save everything else

DMSave, my dm data file

See Also
DMCopyData, DMRemoveData, DMRestore, DM StoreData

DMStoreData Procedure
Stores a dataset in the current PV=WAV E session.

Usage
DM StoreData, data_name, value

Input Parameters

data_name — A scalar string containing a data name (in the default domain,
$GLOBAL) oOr a 2-element string array containing a domain name and data name.

value — The data that you wish to store.
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Discussion

Storage for the domain and data are automatically created if they do not already
exist. If data_name already exists, it is overwritten. The data_nameis used to
uniquely identify adataset stored on the WAV E server. Normally, the data_name
is set in the IWAVE client application.

To bevalid, the data_name input parameter name must begin with aletter. The
name is not case-sensitive, and may contain letters, underscores, and numbers.

The data specified with value can be of any PV=WAVE data type. Note that client
applicationscan only storeon the server scalarsand arrays (up to eight dimensions)
of the following data types:

JAVA Data Types Corresponding PV-WAVE Data Types
Byte BYTE

Short INTEGER

Integer LONG

Float FLOAT

Double DOUBLE

String STRING

Examples

See the example for DM Restore.

See Also

DMCopyData, DMDataExists, DMEnumerateData, DMGetData, DMInit,
DMRenameData, DM RemoveData, DMRestore
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GETPARAM Function
Retrieves parameters and data sent from a JWAVE client application.

Usage

result = GETPARAM(client_data, param_name)

result = GETPARAM(client_data, param_name, /Value)
result = GETPARAM(client_data, param_name, /Positional)

Input Parameters

client_data— A variable containing parameters and data that were passed to the
JWAV E wrapper function from a WAV E client application. (This parameter
receives the information that was set with calls to the set Param method on the
client.)

param_name— A string or string array specifying the name(s) of the parameter(s)
to extract from the client_data variable.

NOTE The param_name parameter cannot be an array when either the Value or
Positional keyword is specified.

Keywords

All — If nonzero, returns all of the keywordsin the client_data variable. You do
not need to specify the param_name parameter if you use the All keyword. Any
keywordsthat were previously retrieved areignored. Note that All retrieves param-
etersaskeywordsonly. It does not retrieve positional parametersor values. The All
keyword cannot be used when either the Value or Positional keyword is specified.

Clientl D — If nonzero, returns aunique number identifying the client making this
request. You can use this keyword without specifying a param_name parameter.

Default — Specifies a default value to be used if the given param_name was not
provided by the client. This keyword can only be used when the Value keyword is
specified. The default value can be any valid PV=WAVE data type.

ExpectType — Provides type checking of returned values. This keyword is only
allowed when the /Value keyword is specified. For example:
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ExpectType = type number

where type_number isthe PV=WAVE data type number (for instance, the number
returned from the PV=WAVE function: SIZE (val, /Type).

Thistest failsif the returned parameter does not match the expected type. On fail-
ure, the MESSAGE procedureis called.

ExpectNumeric,
ExpectString — If nonzero, provides type checking of returned values.

Thesetestsfail if the returned parameter does not match the expected type. On fail-
ure, the MESSAGE procedureis called.

ExpectArray — Ensures that the function returns an array of the specified dimen-
sions. If the param_name represents a scalar, a one-element array is returned. For
example:

ExpectArray = [400, 600]

testsfor a400-by-600 element array. If any dimensionisazero (0), that dimension
istaken as awildcard (that dimension may be of any size).

Thistest failsif the returned parameter is not of the specified dimensions. On fail-
ure, the MESSAGE procedure is called.

ExpectScalar — Ensures that the function returns a scalar. If the parameter isa
one-element array, it isconverted to ascalar, and ascalar isreturned. Thistest fails
if the returned parameter is an array of more than one element. On failure, the
MESSAGE procedureis called.

Keyword_Names— A string or string array of keyword names. Keywords are
returned in the form:

', param_name=param ref ~

where param_nameisthe keyword name and param _ref isasymbolic referenceto
the value associated with the keyword. For example:

result = GETPARAM (client data, 'PARAM NAME', $
Keyword Name = 'PARAM KEY')
produces a string of the form:
" ,PARAM KEY=param nhame ref »

By default, the parameter name and keyword name are the same. If
Keyword Namesisan array, it must be the same number of elements as
param_name.
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NOTE The Keyword_Names keyword cannot be used when either the Value or
Positional keyword is specified.

See the Discussion section for more information on Keyword_Names.

I gnoreUsed — If nonzero, the parameters you request are returned regardliess of if
they have been previoudy retrieved. In addition, the parameters that you request
are not added to the list of “used” parameters.

Positional — If nonzero, indicates that the requested parameter is a positional
parameter. The returned string is of the form:

+, param ref ~

where param ref is a symbolic reference to data. See the Discussion section for
more information on this keyword.

Sessionl D — If nonzero, returns a unique number identifying this PV=WAVE ses-
sion. Thiskeyword isuseful if you need to build a unigue temporary filename. You
can use this keyword without specifying a param_name parameter.

Value — If nonzero, indicates that the actual data be returned rather than a string.
See the Discussion section for more information on this keyword.

WrapperName— If nonzero, returnsastring naming the WAV E wrapper function
called by the client. You can use this keyword without specifying a param_name
parameter.

Discussion

You can use GETPARAM to return:
» singlevalues

* positiona parameters

» keyword parameters

See Chapter 3, IWAVE Client Devel opment for additional information on using
GETPARAM. Therest of this section describes these types of results briefly.

Returning Single Values

To return asingle value with GETPARAM, use the Value keyword. For example:

result = GETPARAM (client data, 'X', /Value, Default=FINDGEN (100))
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In this case, the actual value associated with the parameter x (which was passed to
the JWAV E wrapper from the client application) is stored in result. The value
can then be used in any PV=WAV E routine within the JWAV E wrapper. For
example:

PLOT, result

NOTE If the param_name parameter is not set by the client, then GETPARAM
returns either zero (0) or the value specified with the Default keyword.

Returning Positional Parameters

To return apositional parameter string, use the Positional keyword. For example:
pl = GETPARAM (client data, ’X’, /Positional)

returns a string of the form:

w, param ref o

where param ref is a symbolic reference to the value of the parameter x. Usually
thisvalue is adata reference or function call.

The comma(,) isincluded in the string so you can concatenate strings of thisform
together to build acommand. Such acommand string, then, can be used asinput to
an EXECUTE function. For example:

status = EXECUTE ('PLOT’ + pl)

NOTE If the param_name parameter to GETPARAM was not set by the client,
GETPARAM returns an empty string.

For more information on positional parameters, see Unpacking Command Srings
on page 57.

Returning Keyword Parameters

To return astring of keyword parameters, call GETPARAM without either the
Value or Positional keywords. For example:

title = GETPARAM (Client_data, "TITLE’)
returns a string of the form:
» , param_name=param ref o

where param_name is the name of the parameter (for example, TITLE) and
param ref is a symbolic reference to the value of the parameter.
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The comma(,) isincluded in the string so you can concatenate strings of thisform
together to build acommand. Such command strings, then, can be used asinput to
an EXECUTE function. For example:

status = EXECUTE ('PLOT’ + pl + title)

If the second parameter to GETPARAM isan array, the function returnsastring in
the following form:

v, param_name l=param ref 1, param name 2=param ref 2, ... »

NOTE If the param_name parameter to GETPARAM was not set by the client,
GETPARAM returns an empty string.

For more information on positional parameters, see Unpacking Command Strings
on page 57.

Returning All Keyword Parameters

Use the All keyword to return all of the keyword parameters that were sent by the
client in one string array. For example, the command:

result = GETPARAM (client data, /All)
returns a string of the form:
", param _name l=param refl, param name 2=param ref2, ... v

where param_name_* are all parameters sent by the client, and param ref* are
symbolic references to the values of those parameters.

NOTE Call GETPARAM with the All keyword after you have retrieved al of the
positional and value parameters to ensure that you retrieve only the remaining
keywords.

TIP We suggest that you use aparam_name array rather than All so that the client
cannot accidently send invalid parameters to the WAV E wrapper function.

Parameters Are Retrieved Once

In al the cases above, you can only retrieve a parameter once. After you have
retrieved a parameter, it is marked as used, and further callsto GETPARAM will
not retrieve it again. Thisfeature alowsyou to cal GETPARAM for some param-
eters, and then call GETPARAM with /All to obtain a string containing all the rest
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of the keyword parameters. You can use the IgnoreUsed keyword to circumvent
this restriction.

Notes and Restrictions

» ThekeywordsAll, Positional, and Value are mutually exclusive, that isyou can
only use one of them for each call to GETPARAM.

» All and Positional are exclusive because the returned order of the parametersis
not known.

» Similarly, if you specify either Positional or Value, then param_names cannot
be an array.

» If you specify Positional, Value, or All, then you may not use Keyword_Names.

»  Keyword Namesmust be astring (array) with the same number of elementsas
param_names.

»  ExpectNumeric, ExpectSring, and ExpectType are mutually exclusive.
» ExpectArray and ExpectScalar are mutually exclusive.

»  TheExpect* testsdo not check your Default value, but only val ues supplied by
the client.

* Theclient_data parameter must be a plain variable reference, and not a sub-
scripted array or expression.

* ClientlD, SessionlD, and WrapperName are mutually exclusive. These key-
words also cause al other keywords to be ignored.

Examples

Here is an example showing how the Sessionl D keyword can be used to build a
unique, temporary filename:

temp file = STRTRIM(getParam(client data), /SessionID), 2)

temp file = FILEPATH(temp file, /Tmp)

Seethe previous Discussion section for other examples. See also Chapter 5, IWAVE
Server Development for additional information and examples.

See Also
GET_NAMED_COLOR
In the PV=WAVE Reference: EXECUTE

A-16 Appendix A: JIWAVE Wrapper API JWAVE User’s Guide



GET_NAMED _COLOR Function
Gets a color from a color name supplied by a WAV E client application.

Usage
color = GET_NAMED_COLOR(color_name)

Input Parameters

colorName — A string containing the name of the color you wish to retrieve from
the client. (This name must have been supplied in the client Java application using
the JWwavevView. setNamedColor—Or setNamedColorSet—method.)

Input Keywords

Color_Set — If set, GET_NAMED_COLOR returns an array of colors corre-
sponding to anamed color set. (In other words, use this keyword to retrieve colors
that were packed by the client with the swaveview. setNamedColorSet
method.) You may have a color and a color set with the same name.

DefaultRGB — Specifiesalonginteger (RGB value) representing the default color
if the named color does not exist. (Default: '000000'xL (black))

Output Keywords

Range Of Colors— Retrieves the atwo-element array containing the range of
colorsthat are available for use by images. The first element represents the first
color in the range, and the second element represents the last color. Thisrangeis
equivalent to the number of colorsin the color table minus the number of named
colorsthat have been retrieved. Seethe Discussion for information on how thiskey-
word is used.

Returned Value
Color — A color value that can be used by PV=WAVE.

Discussion

GET_COLOR_NAME unpacks a color abject sent from a Java client and returns
a corresponding PV=WAVE color index (or, if you are using a 24-bit device, a 24-
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bit color isreturned). Thereturned color can be used in any PV=WAV E context that
uses color, such asthe Color keyword associated with many of the graphics
routines.

For example, the following calls might appear in a Java client application. They
associate names with color objects. These name/color object pairs are sent to the
JWAV E wrapper function when the execute method is called in the Java
application.

myJWaveView. setNamedColor (“BACKGROUND”, java.awt.Color.lightGray)

myJWaveView.setNamedColor (”COLOR”, java.awt.Color.red)

Thefollowing GET_NAMED_COLOR callsretrieve these name/color pairsinthe
JWAV E wrapper function.

back = GET NAMED COLOR (”BACKGROUND”, Default='000000'xL)

fore = GET_NAMED COLOR ("COLOR"”, Default = 'ffffff’'xL)

Now, back and fore can be used in any PV=WAVE expression that takes a color
value. For example:

PLOT, x, Color=fore, Background=back

Managing the Color Table

To load a color table in a WAV E wrapper, you must call the IWAVE_LOADCT
procedure. The resulting color table is subsetted into two parts that include (a) the
named colorsreturned by GET_NAMED_COLOR and (b) therest of the colorsin
the specified color table.

Figure A-1 illustrates how a color table is created in a WAV E wrapper. When
LOAD_JWAVECT iscalled, acolor tableis created with the named colors loaded
into a subset of the color table.

» First, anamed color is passed to the wrapper and retrieved with
GET_NAMED_COLOR.

* Next, theretrieved color is given areserved spot in the color table.

» Finally, the color table specified by LOAD_JWAVECT (theimage colors) is
|oaded into the remainder of the color table.
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JWAVE Client

setColor(‘AXIS’, Color.red)

execute()

JWAVE Wrapper

The named color
myWrapper, client_data is inserted into
. the color table
p axis=GET_NAMED_COLOR(‘AXIS’) /
LOAD_JWAVECT |
Color Table

Figure A-1 A color is retrieved by GET_NAMED_COLOR in the JWAVE wrapper. When
LOAD_JWAVECT is called, the named color is loaded into a subset of the specified color
table. All remaining colors in the color table are available for use by images.

Use the Range_Of_Colors keyword to obtain the range of colorsthat are allocated
for imagesin the color table (that is, all of the colors except the named colors
retrieved by GET_NAMED_COLOR). For instance, in Figure A-2, thefirst five
colors are allocated to the named colors. The remaining colors fall in the range
{5..255}. These are the colorsthat are available for use by images, and {5..255} is
the range that is returned by the Range Of Colors keyword. Thisrangeis
expressed as atwo-element array, such as: range=[5, 255].
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COLOR TABLE

Five colors allocated by
GET_NAMED_COLOR

Remaining colors
available for use
by images.

(255)

Figure A-2 Named colors occupy a subset of the color table.

Example 1-1 demonstrates how the Range_Of _Colors keyword is used to identify
the image portion of the color table, and then thisrange is used to “smooth” this
portion of the color table using the BY TSCL function.

Example 1-1
; Get colors

JWAVE_LOADCT, 1

back = get Named Color (“BACKGROUND”, Default = ’000000’xL)
fore = get Named Color (”COLOR”, Default = 'ffffff’xL)
bot = get Named Color (“BOTTOM”, Default = fore, $

Range Of Colors=crange)
; Re-map image values into the range of image colors.

s = BYTSCL(s, Top = crange(l)-crange(0)) + crange(0)

Notes and Restrictions
* Only 256 colors are available for use in JWAV E wrapper functions.

* You may use the output of a previous call to GET_NAMED COLOR asa
default color.

» Valid color names must start with aletter and contain only letters (A-Z), digits
(0-9), and underscores (). They are not case sensitive.
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» If you request acolor set (set by the client with the method
setNamedColorSet),then GET_NAMED_COLOR returnsanarray of color
indices. Thisisuseful for things such asthe CONTOUR procedure’'s C_Color

keyword.
* Toensurethat the value of Range Of Colors keyword isvalid, use the value

of Range_Of Colorsfrom the last call to either GET_NAMED_COLOR or
JWAVE_LOADCT.

TIP To create adefault color, supply along integer containing red, green, and blue
components of the desired color. For example, the color chartreuse is represented
by red=127, green=255, and blue=0 (in hex, 7F, FF, and 00). To create this color,
use '00ff 7f'xL as a constant. In an equation, you can form this constant using
PV=WAV E expressions such as:

red + 256L* (green + 256L*blue)
or
LONG (red) OR ISHFT (LONG (green), 8) OR ISHFT(LONG (blue), 16)

Examples

See the previous Discussion section for examples. See also Chapter 5, IWAVE
Server Development for additional information and examples.

See Also
GETPARAM

For more information on color tables and using color in PV=WAVE, refer to the
PV=WAVE User’s Guide.
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PACKIMAGE Procedure

Packsa 2D byte array (image) and three 1D byte arrays (RGB values) into an asso-
ciative array.

Usage
PACKIMAGE, assarr, name

Discussion

Thisfunction takes as parameters the name of an associative array and the name of
an image or plot. Thisroutine simply packages the 2D byte array representing the
image or plot and three 1D byte arrays representing the RGB color values for the
graphic. These variables are stored in an associative array which is returned to the
calling procedure. The calling procedure then returns these items to the servlet.

Example

PackImage, ret, ’princplot’

See Also
PACKTABLE, SETIMAGESIZE

PACKTABLE Procedure
Converts string datato an HTML table.

Usage
PACKTABLE, table_text

Input Parameters

table text — An (m, n) string array of text to put in atable with m columnsand n
rows. A 1D array builds an m-column, 1-row table.
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Keywords

NOTE Whenever aspecified attributeis not supported by a particular browser, the
attribute is simply ignored by that browser.

Border — The size of the border around cellsin the table.

Bottom — Places the cell content at the bottom of each cell.

Caption — The table caption.

CBottom — Table caption displayed beneath the table.

CellPadding — Specifies the space between the borders and the content of the cell.
CellSpacing — Specifies the space between each individual cell.

Center — Centers the cell content.

ColLabels— The column labels.

EqualWidth — Defines all cells as having the same width as the largest one used.
Left — Left-justifies the cell contentsin the cell.

Middle — Places the content in the middle of each cell.

NoWrap — When set, the cell contents don’'t wrap onto multiple lines within the
cell.

Right — Right-justifies the cell contentsin the cell.

RowL abels— The row labels.

Safe — Handles HTML special characters (see HTML _SAFE).
TCenter — Centers the table on the page (left-right centering).
TLeft — Left-justifies the table on the page. (Default: set)

Top — Places the cell content at the top of each cell.

TRight — Right-justifies the table on the page.

Discussion

This function takes string data and convertsit into an HTML table format. The
HTML table datais converted to a 1D byte array. The array isthen stored in an
associative array which isreturned to the calling procedure. The calling procedure
then returns this data to the servlet.
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The HTML table datais converted to byte because of alimitation in the size of
stringsthat WAV E can handle. Inthe servlet, thisbyte array isconverted back into
astring, and it is then forwarded to a JSP page for the client to display.

Example

PackTable, TRANSPOSE (schedule), ’'SCHEDULE’, ret, $
/Right, ColLabels=collab, $
Border=1, Caption=’'Loan Schedule’

See Also

PACKIMAGE, SETIMAGESIZE

SETIMAGESIZE Procedure
Sets the size of the image appropriately for the current PV=WAVE device driver.

Usage
SETIMAGESIZE, xsize, ysize

Input Parameters
xsize — The x-dimension size of the image, in pixels.

ysize — The y-dimension size of the image, in pixels.

Example

SetImageSize, 200, 200

See Also
PACKIMAGE, PACKTABLE
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UPDATE_LOG Procedure
Writes logging and debugging information to IWAVE log file(s).

Usage
UpdatelLog [, text |

Input Parameters

text — (optional) Thetext to output to the log. By default, the name of the calling
procedure and atime stamp are output if no text is supplied.

Keywords

NoManagerLog — If nonzero, the log text is output to only the session log, and
not the manager log.

TimeStamp — If nonzero, atime stamp is prefixed to the text. The default isno
time stamp if you supply text. The format of atimestamped log is:

mmvdd/yyyy hh:mm; ss.sss: text

Discussion
This procedure can output to two different log files: the Session log and the Man-
ager log.

» TheSessionlogisaseparate log file created for each PV=WAVE session
(process).

* TheManager log is used by the WAV E Manager for all PV=WAVE sessions.

UPDATE_LOG aways writes to the Session log. By default, it also logs to the
Manager log, but you can turn this off with the NoManagerLog keyword.

The JWAV E Manager controls whether or not any logging occurs. If you not
receiving alog file, you must configure the WAV E Manager to produce alog file.
See Using the JWAVE Configuration Tool on page 118 for information on changing
the log output.

The WAV E server automatically executes the command:
UPDATE_LOG, /TimeStamp

every time a JWAVE wrapper function is called.
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WRAPPER_TEST_EXECUTE Procedure
Executes the IWAV E wrapper function named in WRAPPER_TEST_INIT.

Usage
WRAPPER_TEST_EXECUTE

Parameters

None.

Discussion

The wrapper function is run with the parameters and colors that were set with
WRAPPER_TEST SETPARAM and WRAPPER TEST SETCOLOR.

WRAPPER_TEST_RETURN_INFO and WRAPPER_TEST_GETRETURN can
be used to retrieve the results returned from the WAV E wrapper.

If the WAV E wrapper produces aplot, that plot is displayed in a PV=WAVE
window.

Example
See WRAPPER_TEST_INIT.

See Also

WRAPPER_TEST _GETRETURN, WRAPPER TEST INIT,
WRAPPER_TEST _RETURN_INFO, WRAPPER TEST SETCOLOR,
WRAPPER_TEST_SETPARAM
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WRAPPER_TEST_GETRETURN Function

Retrieves a value returned from a WAV E wrapper function.

Usage
value = WRAPPER_TEST_ GETRETURN(param_name)

Input Parameters

param_name — A string containing the name of the return parameter that you
wish to retrieve.

Returned Value

value — The value of the parameter.

Discussion

You can retrieve the returned value from the JWAV E wrapper only after
GET_TEST_EXECUTE has been run.

WRAPPER_TEST_GETRETURN issues awarning message and returns O if the
requested parameter does not exist.

This function imitates the behavior of the JWaveExecute.getReturnData
method in the Java client application.

Example
See WRAPPER_TEST_INIT.

See Also

WRAPPER_TEST EXECUTE, WRAPPER TEST_INIT,
WRAPPER_TEST_RETURN_INFO
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WRAPPER_TEST_INIT Procedure
Initializes a WAV E wrapper function test.

Usage
WRAPPER_TEST _INIT, wrapper_name [, width, height ]

Input Parameters

wrapper_name — A string containing the name of the wrapper function that you
wish to test.

width, height — (optional) Specifiesthe width and height of the graphics window,
in pixels.

Discussion

Before using the other WRAPPER_TEST _* routines, you must execute
WRAPPER_TEST _INIT.

If width and height are not set, then WRAPPER_TEST EXECUTE does not dis-
play aplot, even if the IWAVE wrapper returns agraphic. If width and height are
set, a PV=WAV E window appears even if the WAV E wrapper does not return any
graphics.

Examples
Thefollowing lines demonstrate the use of the WRAPPER_TEST_* commandsto
test a WAV E wrapper caled testplot.pro. You can find this wrapper in:
(UNIX) VNI DIR/jwave-3 5/lib/user
(Windows) VNI DIR\jwave-3 5\lib\user
where vNI_DIR iSthe main Visual Numericsinstallation directory.
WAVE> WRAPPER TEST INIT, ’'TESTPLOT’, 400, 300
WAVE> WRAPPER TEST SETCOLOR, ’'BACKGROUND’, '919191'xL
WAVE> WRAPPER TEST SETCOLOR, ‘LINE’, ’'££0000’'xL
WAVE> WRAPPER TEST SETCOLOR, ’'SYMBOLS’, $
["f£f00ff’'xL, '00ffff’xL, 'f££fff00'xL], /Color_ Set

WAVE> WRAPPER TEST SETPARAM, ‘DATA’, HANNING(20)
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WAVE> WRAPPER TEST SETPARAM, ’SYMBOL’, 1

WAVE> WRAPPER TEST EXECUTE
(At this point, the returned graphic appears in a PV=WAV E graphics window.)
WAVE> WRAPPER TEST RETURN_INFO

DATA INT = 0

The following lines demonstrate, additionally, the use of the function
WRAPPER_TEST_GETRETURN. Here, the simple.pro wrapper isused. This
wrapper returnsthe square root of the input parameter. You can find this procedure
inthe samedirectory astestplot .pro, described previously. Thiswrapper only
returns anumerical result and not graphics.

WAVE> WRAPPER TEST INIT, ’‘SIMPLE’

WAVE> WRAPPER TEST SETPARAM, 'NUMBER’', 2

WAVE> WRAPPER TEST EXECUTE

WAVE> PRINT, WRAPPER TEST GETRETURN ('DATA’)
1.41421

WAVE> WRAPPER TEST RETURN_INFO

DATA FLOAT = 1.41421

See Also

WRAPPER_TEST_EXECUTE, WRAPPER_TEST_RETURN_INFO,
WRAPPER_TEST_SETCOLOR, WRAPPER_TEST_SETPARAM
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WRAPPER _TEST_RETURN_INFO Procedure

Printsinformation on all returned values after WRAPPER _TEST _EXECUTE is
called.

Usage
WRAPPER_TEST_RETURN_INFO

Parameters

None.

Discussion
This procedure prints the same information as the PV=WAVE INFO command.

This function imitates the behavior of the Parameter.printInfo methodina
Java client application.

Example
See WRAPPER_TEST_INIT.

See Also

WRAPPER_TEST EXECUTE, WRAPPER_TEST_GETRETURN,
WRAPPER_TEST_INIT
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WRAPPER_TEST_SETCOLOR Procedure
Sets a named color to be used by a WAV E wrapper function.

Usage
WRAPPER_TEST_SETCOLOR, color_name, rgh

Input Parameters
color_name — A string specifying the name of the color to set.

rgb — A long integer (RGB value) specifying the color value to set. For example,
black is represented by the long value: '000000'xL.

Keywords

Color_Set — If set, the procedure sets anamed array of RGB values. In this case,
the rgb parameter must specify an array of long integers.

Discussion

The WAV E wrapper receives this parameter with the GET_NAMED_COLOR
function. Run this procedure before running WRAPPER_TEST_EXECUTE.

This function imitates the behavior of the Jwaveview. setNamedColor method
in aJavaclient application.

The Color_Set keyword allows this procedure to imitate the behavior of the
JWaveView.setNamedColor method in aJavaclient application.

Example
See WRAPPER_TEST _INIT.

See Also

GET_NAMED_COLOR, WRAPPER_TEST_EXECUTE,
WRAPPER_TEST_INIT
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WRAPPER_TEST_SETPARAM Procedure
Sets a parameter to be used asinput to a WAV E wrapper function.

Usage
WRAPPER_TEST_SETPARAM, param_name, val

Input Parameters
param_name — A string containing the name of the parameter to set.

val — The value to be associated with the parameter.

Discussion

The JWAV E wrapper receivesthis parameter with the GETPARAM function. Run
this procedure before running WRAPPER_TEST_EXECUTE.

This function imitates the behavior of the gWwaveExecute.setParam methodin
aJavaclient application.

Example
See WRAPPER_TEST_INIT.

See Also
GETPARAM, WRAPPER TEST EXECUTE, WRAPPER TEST INIT
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B

APPENDIX

JWAVE Convenience Wrappers

This appendix describes a set of WAV E wrappers that are provided by Visual
Numerics. Thesewrappersare provided primarily to give WAV E client devel opers
away to accessthe basic PV=WAV E graphics routineswithout having to writetheir
own JWAV E wrappers.

The WAV E wrappers described in this appendix include:

«  JWAVE BAR3D Function — Produces a 3D bar chart.

«  JWAVE_CONTOUR Function — Produces a contour plot.

+  JWAVE_HISTOGRAM Function — Produces a histogram plot.
«  JWAVE LOADCT Procedure — Loads a specified color table.
* JWAVE_PIE Function — Produces a pie chart.

JWAVE PLOT Function — Produces 2D plots.

* JWAVE_SURFACE Function — Produces surface plots.

You can usethese wrappersjust like any WAV E wrappers. Thisappendix tellsyou
specifically which parameters the wrappers can accept.

For example, to use the WAV E_PLOT wrapper, set the WAV E wrapper function
to JwAVE_PLOT in the client application:
JWaveConnection (”JWAVE PLOT”)

Then, use the set Param method to set the parameters you wish to pass to the
wrapper. For example:

setParam(”X”, an_array) ;

setParam (”"TITLE”, ”"The Plot Title”);
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JWAVE_BARS3D Function

This IWAVE wrapper function provides a convenient interface to the PV=WAVE
BAR3D procedure. This function alwaysreturns aviewable object (a3D bar
chart) to the IWAVE client. Its parameters let you control many aspects of aplot’s
appearance.

Parameters

This section lists the parameters that the WAV E_BAR3D wrapper can retrieve,
unpack, and use to produce a 3D bar chart. These parameters correspond to the
parameters and keywords of the PV=WAV E BARS3D procedure. You must set these
parameters in the client application with the gwaveview. set Param method.

Z — (required) A 2D numeric array containing elevation values.

Keyword Parameters

Thissectionliststhe keyword parametersthat can beretrieved and unpacked in this
wrapper function. For detailed information on these keywords, refer to Appendix
C, Keyword and Named Color Parameters.

AX Ticklen [XYZ]Style

Az Title [XYZ]Ticklen
Charsize [XYZ]Charsize [XYZ]Tickname
Charthick [XY Z]Gridstyle [XYZ]Ticks
Gridstyle [XYZ]Margin [XYZ]Title
Position [XYZ]Minor ZAXis

Subtitle [XYZ]Range
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Named Color Parameters

These parameters must be set by the WAVE client Java application with the
JWaveView. setNamedColor method.

Background Color

Named ColorSet Parameters

These parameters must be set by the IWAVE client Java application with the
JWaveView.setNamedColorSet method.

ColumnCaolors RowColors

Returns

Thiswrapper returnsaviewable object (a3D bar chart) to the WAV E Javaclient
application.

Example

In the client Java application, the set Param method is used to set the parameters
to be passed to this JWAV E wrapper on the server. IWAVE_BAR3D unpacks the
parameters and builds a PV=WAVE BAR3D command to produce a 3D bar chart.

These lines of Java code establish a connection to the server with the WAV E wrap-
per WAVE_BARS3D. Then, adataparameter and two configuration parametersare
Set.

JWaveView myJWaveView = new JWaveView (connection, "“JWAVE BAR3D”)
myJWaveView.JWaveView.setParam(”z”, threed);
myJWaveView.JWaveView.setParam(” CHARSIZE"”, 2);
myJWaveView.JWaveView.setParam(”TITLE”, ”Snow Depth”) ;

myJWaveView. setNamedColor (“BACKGROUND” , java.awt.Color.blue) ;

See Also

For more information on using WAV E wrapper functions, see Chapter 5, IWAVE
Server Development.
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JWAVE _CONTOUR Function

This IWAVE wrapper function provides a convenient interface to the PV=WAVE
CONTOUR procedure. Thisfunction awaysreturnsaviewable object (acontour
plot) to the WAVE client.

Parameters

This section lists the parameters that the IWAVE_CONTOUR wrapper can
retrieve, unpack, and use to produce a contour plot. These parameters correspond
to the parameters and keywords of the PV=WAVE CONTOUR procedure. You
must set these parameters in the client application with the Jwaveview. set -
Param method.

Z — (required) A 2D array containing the values that make up the contour surface.
X — A 1D or 2D array specifying the x-coordinates for the contour surface.
Y — A 1D or 2D array specifying the y-coordinates for the contour surface.

Keyword Parameters

Thissection liststhe keyword parametersthat can beretrieved and unpackedinthis
wrapper function.

Nx, Ny — If set to 1, Z (and X and Y) are interpolated from their given size into
these dimensions. If set to O (the default), the datais not interpol ated.

Filled — If set to 1, the space between contoursisfilled with color. If set to 0 (the
default), contours are not filled.

For detailed information on the keywords listed in the following table, refer to
Appendix C, Keyword and Named Color Parameters.

Charsize Max_Vaue [XY]Margin
Charthick NLevels [XY]Minor
Clip Noclip [XY]Range
C_Annotation Position [XY]Style

C _Charsize Spline [XY]Tickformat
C Labels Subtitle [XY]Ticklen

C Linestyle Thick [XY]Tickname
C_Thick Tickformat [XY]Ticks
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Follow Ticklen [XY]Tickv

Font Title [XY]Title
Gridstyle [XY]Charsize [XY]Type
Levels [XY]Gridstyle

Named Color Parameters

These parameters must be set by the WAVE client Java application with the
JWaveView.setNamedColor method.

Background Color

Named ColorSet Parameters

These parameters must be set by the WAV E client Java application with the
JWaveView.setNamedColorSet method.

C Colors Fill_Colors

Returns

Thiswrapper returnsaviewable object (of acontour plot) to the WAV E Javacli-
ent application.

Example

In the client Java application, the set Param method is used to set the parameters
to be passed to this WAV E wrapper on the server. WAVE_CONTOUR unpacks
the parametersand buildsaPV=WAY E CONTOUR command to produce acontour
plot.

Theselines of Javacode set the name of the wrapper function and some parameters.
These lines of code would appear in the WAVE client application.

JWaveView myJWaveView = new JWaveView (connection, "“JWAVE CONTOUR”)
myJWaveView.JWaveView.setParam(”X”, elev_data);
myJWaveView.JWaveView.setParam(” CHARSIZE"”, 2);
myJWaveView.JWaveView.setParam (”TITLE”, “Boulder”);

myJWaveView.setNamedColor (”BACKGROUND” , java.awt.Color.blue) ;

JWAVE_CONTOUR Function B-5



See Also

For more information on using WAV E wrapper functions, see Chapter 5, JWAVE
Server Development.

For moreinformation on the PV=WAV E CONTOUR procedure, see the PV=WAVE
Reference.

JWAVE_HISTOGRAM Function

This JWAV E wrapper function provides a convenient interface to the PV=-WAVE
HISTOGRAM procedure. Thisfunction always returnsaviewable object (ahis
togram plot) to the IWAVE Java client.

Parameters

This section lists the parameters that the IWAVE_HISTOGRAM wrapper can
retrieve, unpack, and useto produce ahistogram plot. These parameters correspond
to the parameters and keywords of the PV=WAVE HISTOGRAM procedure. You
must set these parameters in the client application with the Jwaveview. set -
Param method.

Y — (required) Thearray for which thedensity function will be computed. Thesize
of each dimension of Y may be any integer value.

Keyword Parameters

Thissectionliststhe keyword parametersthat can beretrieved and unpacked in this
wrapper function.

Axiscolor — (integer) Specifies the index of the axis color.
Binsize — Specifies the width of the bins displayed in the histogram. (Default: 1)

Fillcolor — (integer) Specifies the index of the color used to fill the histogram.
(Default: Color)

Filled — If present and nonzero, the histogram isfilled with color. (Default: 0)

Stepped — If present and nonzero, the histogram is plotted as “steps’ rather than
as“bars’. (Default: 0)

Xmax — The maximum value for which histogram datais plotted. Any data that
falls above this value will be clipped.
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Xmin — Theminimum value for which histogram datais plotted. This corresponds
to the leftmost point on the x-axis where the plot begins. By default, this minimum
is set to zero. If there are negative values in your histogram data, you may need to
adjust this value to shift the data to the left. Otherwise, the plot starts at the origin.

For detailed information on the keywords listed in the following table, refer to
Appendix C, Keyword and Named Color Parameters.

Clip Thick [XY]Ticklen
Nodata Title [XY]Title
Noerase [XY]Range [XY]Type
Position [XY]Style

Named Color Parameters

These parameters must be set by the IWAVE client Java application with the
JWaveView. setNamedColor method.

Background Color

Returns

Thiswrapper returnsaviewable object (of ahistogram plot) to the WAV E Java
client application.

Example

In the client Java application, the set Param method is used to set the parameters
to be passed to this WAV E wrapper on the server. IWWAVE_HISTOGRAM
unpacks the parameters and builds a PV=WAVE HISTOGRAM command to pro-
duce a histogram plot.

Theselines of Javacode set the name of thewrapper function and some parameters.
These lines of code would appear in the IWAVE client application.

JWaveView myJWaveView = new JWaveView (connection,
"JWAVE_HISTOGRAM”)

myJWaveView.JWaveView.setParam(”X”, histdata) ;
myJWaveView.JWaveView.setParam(” CHARSIZE"”, 2);
myJWaveView.JWaveView.setParam (”TITLE”, ”“CO2 Content”) ;

myJWaveView. setNamedColor (”BACKGROUND” , java.awt.Color.blue) ;
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See Also

For more information on using WAV E wrapper functions, see Chapter 5, JWAVE
Server Development.

For more information on the PV=WAVE HISTOGRAM procedure, see the
PV-WAVE Reference.

JWAVE_LOADCT Procedure
L oads a predefined color table.

Usage
JWAVE_LOADCT, table_num

Input Parameters

table_ number — A number between 0 and 16; each number is associated with a
predefined color table. You must set this parameter in the client application with
the Jwaveview. set Param method.

Input Keywords

Silent— If nonzero, suppresses the message i ndicating that the color tableisbeing
loaded.

Output Keywords

Range Of Colors— Retrievesthe a 2-element array containing the range of col-
orsthat are available for use by images. Thefirst element represents the first color
in the range, and the second element represents the last color. Thisrangeis equiv-
alent to the number of colorsin the color table minus the number of named colors
that have been retrieved with GET_NAMED_COLORS. See the Discussion for
information on how this keyword is used.

Discussion

The color tables associated with WAV E wrappers are subsetted into two parts.
First, all of thecolorsretrieved by GET_NAMED_COLORSare stored inthe color
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table. Then, when WAV E_LOADCT iscalled, the remaining color table positions
arefilled with colors from the specified color table.

TIP Cal GET_NAMED_COLOR beforecalling JWAVE_LOADCT. Thisensures
that the colors retrieved by GET_NAMED_COLOR will be stored in the color
table. The IWAVE_LOADCT procedure stores colorsin the remaining color table
positions.

Predefined color tablesare stored inthefilecolors. tbl. Thereare 17 predefined
color tables, with indices ranging from O to 16, as shown in the following table.

Number Name

Black and White Linear
Blue/White
Green/Red/Blue/White
Red Temperature
Blue/Green/Red/Yellow
Standard Gammea-||
Prism

Red/Purple

Green/White Linear
Green/White Exponential
Green/Pink

Blue/Red

16 Level

16 Level 1l

Steps

PV=WAVE Specia

Black and White Reversed

© 00 N o oA W N P O

o S e e e
o U~ WN PP O

NOTE Valuesreturned by the Range_Of Colors keyword in previous callsto
GET_NAMED_COLOR may no longer be valid. Use the value of the
Range _Of Colorskeyword from thelast call to either GET_NAMED_COLOR or
JWAVE_LOADCT.
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Examples

This example demonstrates the use of the Range_Of_Colors keyword. The color
table range returned by Range_Of Colorsisused inaBYTSCL call to “smooth”
the image portion of the color table.

; Retrieve a color. This color is stored in the color table.

lc = GET NAMED COLOR('LINE', DefaultRGB='FFFFFF'xL)

; Load a color table. These colors are loaded into the remaining
; positions of the color table.

JWAVE LOADCT, 15, Range Of Colors=range

; Byte scale the range of colors that were stored in the ”image”
portion

; of the color table.
TV, BYTSCL(my image, Top=range (1l)-range(0)) + range (0)
; Make a plot using the color retrieved by GET NAMED COLOR.

PLOTS, overlay data, Color=lc

See Also
GET_NAMED_COLOR

In the PV=-WAVE Reference:
LOADCT
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JWAVE_PIE Function

This IWAVE wrapper function provides a convenient interface to the PV=-WAVE
PIE_CHART procedure.This function always returns aviewable object (apie
chart) to the WAV E Javaclient.

Parameters

This section lists the parameters that the WAV E_PIE wrapper can retrieve,
unpack, and use to produce a pie chart. These parameters correspond to the param-
etersand keywords of the PV=WAVE PIE_CHART2 procedure. You must set these
parametersin the client application with the gwaveview. set Param method.

Y — (required) A 1D array of valuesto plot (30 maximum).

Keyword Parameters

Thissectionliststhe keyword parametersthat can beretrieved and unpacked in this
wrapper function.

Charsize — Relative character size. (Default: 1.0)

Explode — Explode (move out from center). Normalized displacement of each
dlice from the center (between 0 and 1). Must be an array with the same length as
X, if supplied. (Default: O for al slices)

Label — Text labelsfor each dice. If specified, must be an array of stringsthe same
length as X.

Radius — Normalized radius of the pie chart. Between 0 and 0.5. (Default: 0.3)
Thorder — Draw borders around the labels. A boolean O or 1. (Default: 0)
Tperct — Add notation of percentage of each dice to the label. A boolean O or 1.

(Default: 0)

Tvalue — Add notation of value of each dlice to the label. A boolean 0 or 1.
(Default: 0)

Tposition — Label positions: 0 = Internal to the dlice, 1 = External, 2 = External
Aligned.

Xcenter, Ycenter — Normalized position of the center of the chart. Between O
AND 1. (Default: 0.5, 0.5)

Shade — Draw ashadow under the chart. Normalized displacement of the shadow
from the center of the chart (between 0 and 1). (Default: no shadow)

JWAVE_PIE Function B-11



Named Color Parameters

These parameters must be set by the WAVE client Java application with the
JWaveView. setNamedColor method.

Background — The background color. (Default: black)
Color — Color for lines (pie outline) and title text. (Default: white)

Thord_Color — Color for the label border (if Toborder isset). (Default: the value
of the Color keyword)

Named ColorSet Parameters

These parameters must be set by the IWAVE client Java application with the
JWaveView.setNamedColorSet method.

Slices— Color for each dice. If specified, must have the same number of colorsas
there are data pointsin X. (Default: shades of gray)

Tcolor — Color for thelabel of each dlice. If specified, must have the same number
of colors asthere are data pointsin X. (Default: slices)

Returns

Thiswrapper returnsaviewable object (of apie chart) to the WAV E Javaclient
application.

Example

In the client Java application, the set Param method is used to set the parameters
to be passed to this WAV E wrapper on the server. WAV E_PIE unpacks the
parameters and buildsaPV=WAVE PIE_CHART command to produce a pie chart.

Theselines of Javacode set the name of the wrapper function and some parameters.
These lines of code would appear in the IWAVE client application.

JWaveView myJWaveView = new JWaveView (connection, “JWAVE PIE”)
myJWaveView.JWaveView.setParam(”Y”, piedata) ;
myJWaveView.JWaveView.setParam(” CHARSIZE"”, 2);
myJWaveView.JWaveView.setParam("TITLE”, "Relative Weights”) ;

myJWaveView. setNamedColor (”BACKGROUND” , java.awt.Color.blue) ;
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See Also

For more information on using WAV E wrapper functions, see Chapter 5, JWAVE
Server Development.

For more information on the PV=WAVE PIE_CHART procedure, see the
PV-WAVE Reference.

JWAVE PLOT Function

This JWAVE wrapper function provides a convenient interface to the PV=WAVE
PLOT procedure. Thisfunction always returnsaviewable object (a2D plot) to
the WAV E Java client.

Parameters

This section lists the parameters that the IWAVE_PLOT wrapper can retrieve,
unpack, and use to produce a 2D plot. These parameters correspond to the param-
eters and keywords of the PV=WAVE PLOT procedure. You must set these
parametersin the client application with the gwaveview. set Param method.

Y — (required) A 1D array. If only this parameter is supplied, Y is plotted on the
vertical axis as afunction of the number of points. In other words, unit spacing is
assumed along the horizontal axis.

X — A 1D array. If both positional parameters are supplied, thefirst variableisthe
independent variable, and it is plotted along the horizontal axis. The second vari-

ableisthe dependent variable, and it is plotted along the vertical axis (asafunction
of the independent variable).

Yn — You can produce overlays of up to nine additional plot lines by specifying
parameters|, Y1, Y2, ... YO].

Xn — You can produce overlays of additional plot lines by specifying parameters
[, X1, X2, ... X9] for the dependent variables. These are only used if their corre-
sponding Yn valueis set. If a'Ynisset and an Xn isnot set, then the value for Xis
used (or unit spacing if X isnot set).
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Scaling — Specifies the type of axis scaling for the plot.

0 Producesasimple XY plot with linear axes. Corresponds to the PLOT
procedure. (Default)

1 Produces an XY plot with logarithmic scaling on the y-axis and linear
scaling on the x-axis. Corresponds to the PLOT_10 procedure.

2 Produces an XY plot with linear scaling on the y-axis and logarithmic
scaling on the x-axis. Corresponds to the PLOT_OlI procedure.

3 Producesan XY plot with logarithmic scaling on both the x-axis and the y-
axis. Corresponds to the PLOT_OO procedure.

Keyword Parameters

Thissectionliststhe keyword parametersthat can beretrieved and unpacked in this
wrapper function. For detailed information on these keywords, refer to Appendix
C, Keyword and Named Color Parameters.

Box * Solid_Psym [XY]Range
Charsize Subtitle [XY]Style
Charthick * Symsize [XY]Tickformat
* Clip * Thick [XY]Ticklen
Gridstyle Tickformat [XY]Tickname
* Linestyle Ticklen [XY]Ticks

* Noclip Title [XY]Tickv

* Nsum [XY]Charsize [XY]Title

* Polar [XY]Gridstyle [XY]Type
Position [XY]Margin Y Nozero

* Psym [XY]Minor

* These parameters can be used to specify the properties of specific overlay plot
lines. For example, if the overlay parameter Y1 is specified, then psym1 setsthe
plot symbolsfor that particular data. In other words, by appending anumber { 1..9}
after these particular keywords, you associate the keyword with data having the
same suffix. Notethat if Y1 isspecified, but Psym1 isnot specified, then v1 isplot-
ted using the value of psym (no suffix) or its default.
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Named Color Parameters

These parameters must be set by the WAVE client Java application with the
JWaveView. setNamedColor method.

Axis Background Color

Returns

Thiswrapper returnsaviewable object (of a2D plot) to the IWAVE Java client
application.

Example

In the client Java application, the set Param method is used to set the parameters
to be passed to this WAV E wrapper on the server. WAVE_PLOT unpacks the
parameters and builds a PV=WAVE PLOT command to produce a 2D plot.

Theselines of Javacode set the name of the wrapper function and some parameters.
These lines of code would appear in the IWAVE client application.

JWaveView myJWaveView = new JWaveView (connection, "“JWAVE PLOT”)
myJWaveView.setParam(”Y”, myArray) ;

myJWaveView.setParam (”CHARSIZE”, 2);

myJWaveView.setParam (”TITLE”, ”CO2 Content”) ;

myJWaveView. setNamedColor (“BACKGROUND” , java.awt.Color.blue) ;

Y isapositiona parameter; CHARSIZE and TITLE are keyword parameters. The
JWAVE_PLOT wrapper function knows how to retrieve these parameters, con-
struct a 2D plot, and return aviewable object to the client.

See Also

For more information on using WAV E wrapper functions, see Chapter 5, JWAVE
Server Devel opment.

For more information on the PV=WAVE PLOT procedure, see the PV=WAVE
Reference.
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JWAVE_SURFACE Function

This IWAVE wrapper function provides a convenient interface to the PV=WAVE
SURFACE procedure. This function alwaysreturnsaviewable object (asurface
plot) to the WAV E Java client.

Parameters

This section liststhe parametersthat the WAV E_SURFACE wrapper can retrieve,
unpack, and use to produce a surface plot. These parameters correspond to the
parameters and keywords of the PV=WAVE SURFACE procedure. You must set
these parameters in the client application with the JWwaveview. setParam
method.

Z — (required) A 2D array containing the values that make up the surface. If X and
Y are supplied, the surfaceis plotted as afunction of the X,Y locations specified by
their contents. Otherwise, the surface is generated as a function of the array index
of each element of Z.

X — A 1D or 2D array specifying the x-coordinates for the surface.

« If XisalD array, each element of X specifiesthe x-coordinate for a column of
Z. For example, x(0) specifies the x-coordinate for z(0, *).

« If Xisa2D array, each element of X specifies the x-coordinate of the corre-
sponding point in z (x;; specifies the x-coordinate for z;).

Y — A 1D or 2D array specifying the y-coordinates for the surface.

» If YisalD array, each element of y specifies the y-coordinate for arow of Z.
For example, y(0) specifies the y-coordinate for z (*, 0).

» If Yisa2D array, each element of Y specifies the y-coordinate of the corre-
sponding point in z (y;; specifies the y-coordinate for ;).

Keyword Parameters

Thissectionliststhe keyword parametersthat can beretrieved and unpacked in this
wrapper function.

Ctable— A PV=WAVE color tableto use for shading, an integer between 0 and 16.
Seethe LOAD_JWAVECT command. (Default: 0 — gray-scale)

Mesh — Boolean, indicating whether to draw a mesh surface (will overlay mesh
on shading, if shaded). (Defaullt: 1)
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Nx, Ny— If set, Z (and X, Y, and Shades) areinterpolated from their given sizeinto
these dimensions.

Shaded — Boolean, indicating whether to shade the surface with light source. See
also Ctable and Shaded. (Default: 0)

Shades— An array expression, of the same dimensions as z, containing the color
index at each point. The shading of each pixel isinterpolated from the surrounding
Shades values. For most displays, this parameter should be scaled into the range of
bytes. If thiskeyword is omitted, light source shading is used. Will be scaled to fit
in the range of colors used by ctable. (Default: no shading)

For detailed information on the keywords listed in the following table, refer to
Appendix C, Keyword and Named Color Parameters.

AX Subtitle [XYZ]Range

Az Thick [XYZ]Style
Charsize Tickformat [XY Z]Tickformat
Charthick Ticklen [XYZ]Ticklen
Clip Title [XY Z]Tickname
Gridstyle [XYZ]Charsize [XYZ]Ticks
Noclip [XYZ]Gridstyle [XYZ]Tickv
Position [XYZ]Margin [XYZ]Title

Skirt [XYZ]Minor ZAXxis

Named Color Parameters

These parameters must be set by the WAV E client Java application with the
JWaveView. setNamedColor method.

Background Bottom Color

Returns

Thiswrapper returnsaviewable object (of asurface plot) to the IWAVE Javacli-
ent application.
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Example

In the client Java application, the set Param method is used to set the parameters
to be passed to this WAV E wrapper on the server. WAV E_SURFACE unpacksthe
parameters and buildsaPV=WAV E SURFACE command to produce asurface plot.

Theselines of Javacode set the name of thewrapper function and some parameters.
These lines of code would appear in the IWAVE client application.

JWaveView myJWaveView = new JWaveView (connection, "“JWAVE SURFACE”)
myJWaveView.JWaveView.setParam(”X”, elev_data);
myJWaveView.JWaveView.setParam(” CHARSIZE"”, 2);
myJWaveView.JWaveView.setParam(”TITLE”, ”Snow Depth”) ;

myJWaveView. setNamedColor (“BACKGROUND” , java.awt.Color.blue) ;

See Also

For more information on using WAV E wrapper functions, see Chapter 5, IWAVE
Server Development.

For more information on the PV=WAV E SURFACE procedure, see the PV=WAVE
Reference.
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C

APPENDIX

Keyword and Named Color
Parameters

Three categories of parameters described in this appendix:
*  Keyword Parameters on page C-2

* Named Color Parameters on page C-19

* Named ColorSet Parameters on page C-20

Using These Parameters

Visua Numerics has provided, for your convenience, a set of JWAV E wrapper
functions for use in graphics applications. These wrapper functions can be called
from a JWAV E Javaclient application to generate most of the types of plotsthat are
available in PV=WAVE. These WAV E wrappers include:

«  JWAVE BAR3D Function — Produces a 3D bar chart.

«  JWAVE CONTOUR Function — Produces a contour plot.

«  JWAVE_HISTOGRAM Function — Produces a histogram plot.
 JWAVE_PIE Function — Produces a pie chart.

« JWAVE_PLOT Function — Produces 2D plots.

* JWAVE_SURFACE Function — Produces surface plots.

They are described in Appendix B, JWAVE Convenience Wrappers.
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This appendix describes the parameters that you can set in the Java client applica
tion for use by these WAV E wrapper functions. In the Java client application, you
set these parameters using methods such as:

JWaveExecute.setParam
JWaveView.setNamedColor

JwaveView.setNamedColorSet

For exampl e, thefollowing method setsacolor parameter called Background inthe
Java client application:

myJWaveView. setNamedColor (”BACKGROUND” , Java.awt.Color.yellow)
Then, in the IWAVE wrapper function, this color is retrieved with:
back = GET NAMED COLOR (”BACKGROUND”, Default='000000'xL)

The Background parameter iscommonly used to set the background color for plots.
It is described on page C-19.

Keyword Parameters

NOTE Named Color Parameters are listed on page C-19. Named Color Set
Parameters are listed on page C-20.

AX
Used With: IWAVE BAR3D, JWAVE SURFACE

Specifiesthe angle of rotation about the x-axis, in degrees, towardsthe viewer. The
default is +30 degrees.

The surface represented by the 2D array isfirst rotated, Az (see the Az keyword)
degrees about the z-axis, then by Ax degrees about the x-axis, tilting the surface
towards the viewer (Ax > 0), or away from the viewer.

NOTE Thiskeyword is effective only if the PV=WAVE |PT3d system variableis
not set. If IPT3d is set, the 3D to 2D transformation used by is contained in the 4-
by-4 array 'P.T. Refer to the PV=WAVE Reference for information on system
variables.
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Az
Used With: WAVE_BAR3D, JWAVE_SURFACE

Specifies the counterclockwise angle in degrees of rotation about the z-axis (when
looking down the z-axistoward the origin). The order of rotationis Azfirst, then Ax.

NOTE Thiskeyword iseffective only if the PV=WAVE system variable 'PT3d is
not set. Refer to the PV=WAVE Reference for information on system variables.

Box
Used With: JWAVE_PLOT

Placesabox around thelabelsinaDate/Timeaxis. If you set the keyword to avalue
of 1, boxes are drawn around all the labels of the Date/Time axis.

By default, no boxes are drawn. For information on Date/Time axes, refer to the
PV=WAVE User’s Guide.

C_Annotation
Used With: IWAVE_CONTOUR
Sets the label that will be drawn on each contour.

Usually, contours are labeled with their value. This parameter, an array of strings,
allows any text to be specified. Thefirst label is used for the first contour drawn,
and so forth. If Levelsis specified, the elements of C_Annotation correspond
directly to the level s specified, otherwise, they correspond to the default levels cho-
sen by the PV=WAVE CONTOUR procedure. If there are more contour levelsthan
elementsin C_Annotation, the remaining levels are labeled with their values.

Use of C_Annotation implies use of the Follow keyword.

C_Charsize
Used With: IWAVE_CONTOUR
Sets the size of the characters used to annotate contour |abels.

Normally, contour |abels are drawn at three-fourthsthe size used for the axis|abels
(specified by the Charsize keyword or the | P.Charsize system variablein
PV=WAVE). This keyword allows the contour label size to be specified indepen-
dently. Use of this keyword implies use of the Follow keyword.
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Charsize

Used With: IWWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PIE,
JWAVE_PLOT, JWAVE_SURFACE

Setsthe overall character size for the annotation. A Charsizeof 1.0isnormal. The
size of the annotation on the axes may be set, relative to Charsize, with XCharsize,
YCharsize, and ZCharsize. The main title is written with a character size of 1.25
times this parameter.

Charthick

Used With: IWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

Sets the thickness of characters drawn with the software fonts. Normal thicknessis
1.0, double thicknessis 2.0, and so on. (If this keyword is omitted, the value of the
PV=WAVE system variable !P.Charthick is used.)

C_Labels
Used With: JWAVE_CONTOUR

Specifies which contour levels should be labeled. By default, every other contour
level islabeled.

C_Labels allows you to override this default and explicitly specify the levelsto
label. Thisparameter isan array, converted to integer typeif necessary. If the Levels
keyword is specified, the elements of C_Labels correspond directly to the levels
specified, otherwise, they correspond to the default level schosen by the PV=WAV E
CONTOUR procedure. Setting an element of the array to zero causes that contour
level to not be labeled. A nonzero value forces labeling.

Use of this keyword implies use of the Follow keyword.

C_Linestyle
Used With: WWAVE_CONTOUR
Specifies the linestyle used to draw each contour.

Aswith C_Colors, C_Linestyleis an array of linestyleindices. If there are more
contour levelsthan linestyles, the linestyles are cyclically repeated. The following
table lists the available linestyles and their keyword indices:
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Index X Windows Style Windows Style

0 Solid Solid

1 Dotted Short dashes

2 Dashed Long dashes

3 Dash dot L ong-short dashes

4 Dash-dot-dot-dot L ong-short-short dashes
5 Long dashes Long dashes

NOTE Thecurrent contouring algorithm drawsall the contoursin each cell, rather
than following contours. Hence, some of the more complicated linestyles will not
be suitable for some applications.

Clip

Used With: WWAVE_CONTOUR, JWAVE_HISTOGRAM, JWAVE _PLOT,
JWAVE_SURFACE

Specifies the coordinates of arectangle used to clip the graphics output. Graphics
that fall inside the rectangle are displayed; graphics that fall outside the clipping
rectangle are not displayed.

Therectangle is specified as an array of the form [Xg, Y, X1, Y4], giving data
coordinates of the lower-left and upper-right corners, respectively.

C_Thick
Used With: IWAVE_CONTOUR

Specifies the line thickness of lines used to draw each contour level. Aswith
C_Caoalors, C_Thickisan array of line thickness values, although the values are
floating-point. If there are more contours than thickness elements, elements are
repeated. If omitted, the overall line thickness specified by the Thick keyword
parameter or the PV=WAVE system variable !PThick is used for al contours.
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Follow
Used With: JWAVE_CONTOUR

If set to a nonzero value, forces the PV=WAVE CONTOUR procedure to use the
line-following method instead of the cell-drawing method.

CONTOUR can draw contours using one of two different methods:

» Thecell-drawing method, used by default, examines each array cell and draws
all contours emanating from that cell before proceeding to the next cell. This
method is efficient in terms of computer resources but does not allow contour
labeling.

* Theline-following method searches for each contour line and then follows the
line until it reaches a boundary or closes. This method gives better looking
results with dashed linestyles, and allows contour labeling, but requires more
computer time. It is used if any of the following keywords is specified:
C_Annotation, C_Charsize, C_Labels, Follow, or Path_Filename.

Although these two methods both draw correct contour maps, differences in their
algorithms can cause small differences in the resulting plot.

Font

Used With: IWAVE_CONTOUR

Aninteger that specifies the graphics text font index.

» Font index —1 selects the software fonts, which are drawn using vectors.
*  Font number 0 selects the hardware font of the output device.

NOTE Hardware font drivers that support 3D transformations include X Win-
dows, WIN32 (on Windows NT platforms only), PostScript, and WMF (on
Windows NT platforms only).

Gridstyle

Used With: IWWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

Lets you change the linestyle of tick intervals.

The default isasolid line. Other linestyle choices and their index values are listed
in the following table:
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Index X Windows Style Windows Style

0 Solid (default) Solid (default)

1 Dotted Short dashes

2 Dashed Long dashes

3 Dash dot L ong-short dashes

4 Dash-dot-dot-dot L ong-short-short dashes
5 Long dashes Long dashes

One possible use for this keyword is to create an evenly spaced grid consisting of
dashed lines across your plot region. To do this, first set the Ticklen keyword to 0.5.
This ensures that the dashed tick style will appear correctly on your plot. Then set
the Gridstyle keyword to the style you want to use.

Levels
Used With: IWAVE_CONTOUR

Specifies an array containing the contour levels (maximum of 150) drawn by the
PV=WAVE CONTOUR procedure.

A contour isdrawn for each level specifiedin Levels. If Levelsis omitted, the data
range is divided into approximately six equally-spaced levels.

Linestyle
Used With: IWAVE_PLOT

Specifies the linestyle used to draw the lines or connect data points.

UNIX USERS Thelinejoin styleis“miter,” that is, the outer edges of two lines
extend to meet at an angle.

Windows USERS Thelinejoin styleis*“round.”

The linestyle index is an integer, as shown in the following table:
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Index X Windows Style Windows Style

0 Solid Solid

1 Dotted Short dashes

2 Dashed Long dashes

3 Dash dot L ong-short dashes

4 Dash-dot-dot-dot L ong-short-short dashes
5 Long dashes Long dashes

Setsthe maximum number of levelson aDate/Time axis. For example, assume that
the Date/Time data contains years, months, days, hours, minutes, and seconds. If
this keyword is set to three, then the Date/Time axis will show three levels: sec-
onds, minutes, and hours.

Max_Value
Used With: IWAVE_CONTOUR

Data points with values equal to or above this value are ignored when contouring.
Célls containing one or more corners with values above Max_Value will have no
contours drawn through them.

NLevels
Used With: JWAVE_CONTOUR

The number of equally-spaced contour levels that are produced by CONTOUR.
The maximum is 150. (Default: 6)

If the Levels parameter, which explicitly specifies the value of the contour levels,
is present thiskeyword has no effect. If neither parameter is present approximately
six levels are drawn.

If the minimum and maximum Z valuesare Z,,i,, and Z 5, then the value of theith
level is:

Zpin + (i + D)(Zmax — Zmin)/(NLevels + 1)

wherei ranges from 0 to NLevels— 1.
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Noclip
Used With: JWAVE_CONTOUR, JWAVE PLOT, JWAVE SURFACE

Enforcesthe default clipping behavior, which isto clip graphics at the boundary of
the Plot Data Region (area bounded by the coordinate axes).

Nodata
Used With: IWAVE_HISTOGRAM

If this keyword is set to a nonzero value, only the axes, titles, and annotation are
drawn. No data points are plotted.

Noerase
Used With: IWAVE_HISTOGRAM

If set to anonzero value, specifies that the screen or page is not to be erased. By
default the screen is erased, or a new page is begun, before a plot is produced.

Nsum
Used With: JWAVE_PLOT
Indicates the number of data points to average when plotting.

If Nsumislarger than 1, every group of Nsum pointsis averaged to produce one
plotted point. If there are mdata points, then m/ Nsum points are displayed. Onlog-
arithmic axes a geometric average is performed.

It isconvenient to use Nsumwhen thereisan extremely large number of datapoints
to plot because it plots fewer points, the graph is less cluttered, and it is quicker.

Polar
Used With: IWAVE_PLOT
Polar plots are produced when this keyword is set to a nonzero value.

The X and Y parameters, both of which must be present, are first converted from
polar to cartesian coordinates. The first parameter is the radius, and the second is
0, expressed in radians.
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Position

Used With: WWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PLOT, JWAVE_SURFACE

Allows direct specification of the plot window.

Position is a four-element array giving, in order, the coordinates
[(Xo, Yo), (X1, Y1)] of the lower-left and upper-right corners of the data window.
Coordinates are expressed in normalized units ranging from 0.0 to 1.0.

When setting the position of the window, be sureto allow space for the annotation,
which resides outside the window. PV=WAV E outputs the message

o
s

, Warning: Plot truncated.

if the plot region is larger than the screen or page size. The plot region is the rect-
angle enclosing the plot window and the annotation.

When plotting in three dimensions, the Position keyword is a six-element array
with thefirst four elements describing, as above, the XY position, and with the last
two elements giving the minimum and maximum z-coordinates. The Z specifica-
tion is always in normalized coordinate units.

Psym
Used With: JWAVE_PLOT
Specifies the symbol used to mark each data point.

IP.Psym Value Symbol Drawn

0 No symbol, connect points with solid lines
Plussign

Asterisk

Period

Diamond

Triangle

Square

X

User-defined, see the USERSY M procedure
Undefined

© 00 N OO 0o b~ W N PP
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IP.Psym Value Symbol Drawn

10 Data points are plotted in the histogram mode.
Horizontal and vertical lines connect the plotted
points, as opposed to the normal method of con-
necting points with straight lines.

—value Negative values connect symbols with solid lines

Normally, Psymis 0O, data points are connected by lines, and no symbols are drawn
to mark the points. Specify this keyword to mark data points with symbols. The
keyword Symsize is used to set the size of the symbols.

Negative values of Psym cause the symbol designated by |Psym| to be plotted at
each point with solid lines connecting the symbols. For example, a Psym value of
—5 plotstriangles at each data point and connects the points with lines.

The Psym keyword can specify an array of plot symbols. If an array is used, each
plot symbol valuein the array is applied, in order, to create the plot symbols that
make up the graph. The symbols are repeated, as needed, to complete the entire
graph of the data set.

NOTE Forty-one new graphic symbols have been added for PV=WAVE plot rou-
tines. These new symbolsinclude:

Psym=9
Psym=11...Psym=41

(Psym=10 isreserved)

See also Solid_Psym.

Skirt
Used With: JWAVE_SURFACE

A skirt around the array at a given zvalue isdrawn if this keyword parameter is
nonzero. The zvalue is expressed in data units.

If the skirt is drawn, each point on the four edges of the surface is connected to a
point on the skirt which has the given z value, and the same x and y values as the
edge point. In addition, each point on the skirt is connected to its neighbor.
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Solid_Psym
Used With: IWAVE_PLOT

If this parameter is set to a nonzero value, symbols are drawn with solid lines no
matter which linestyle is used to connect the symbols. By default, symbols are
drawn with the currently specified linestyle.

Spline
Used With: IWAVE_CONTOUR

If this parameter is set to a nonzero value, specifies that contour paths are to be
interpolated using cubic splines.

Use of thiskeyword impliesthe use of the Follow keyword. The appearance of con-
tour plots of arrays with low resolution may be improved by using spline
interpolation. In rare cases, contour linesthat are close together may cross because
of interpolation.

Splines are especialy useful with small data sets (less than 15 array dimensions).
With larger data sets the smoothing is not as noticeable and the expense of splines
increases rapidly with the number of data points.

You may specify the length of each interpolated line segment in normalized coor-
dinates by including avalue with thiskeyword. The default value is 0.005 whichis
obtained when the parameter Spline is present. Smaller values for this parameter
yield smoother lines, up to the resolution of the output device, at the expense of
more computations.

Subtitle

Used With: IWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

Produces a subtitle underneath the x-axis containing the text in this string
parameter.

Symsize
Used With: WAVE_PLOT

Specifies the size of the symbols drawn when Psymis set. The default size of 1.0
produces symbols approximately the same size as a character.
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The Symsi ze keyword can specify an array of symbol sizes. If an array isused, each
plot symbol sizeinthe array isapplied, in order, to size the plot symbolsthat make
up the graph. The symbol sizes are repeated, as needed, to complete the entire
graph of the data set.

Thick

Used With: IWAVE_CONTOUR, JWAVE_HISTOGRAM, JWAVE_PLOT,
JWAVE_SURFACE

Controlsthe thickness of the lines connecting points. A thickness of 1.0 isnormal,
2.0 isdouble-wide, etc.

Tickformat
Used With: IWAVE_CONTOUR, JWAVE PLOT, JWAVE SURFACE

Letsyou use FORTRAN-style format specifiersto change the format of tick labels
on the x-, y-, and z-axes.

The resulting plot’s tick labels are formatted with a total width of five characters
carried to two decimal places. As expected, the width field expands automatically
to accommodate larger values.

Notethat only the 1 (integer), F (floating-point), and E (scientific notation) format
specifiers can be used with Tickformat. Also, you cannot place a quoted string
inside atick format. For example, ("<", F5.2, ">") isaninvalid Tickformat
specification.

See also [ XYZ] Tickformat.

Ticklen

Used With: IWWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

Controls the length of the axis tick marks, expressed as a fraction of the window
size. The default value is 0.02. Ticklen of 0.5 produces a grid, while a negative
Ticklen makes tick marks that extend outside the plot region, rather than inwards.
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Title

Used With: WWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PLOT, JWAVE_SURFACE

Sets a string used for the main title centered above the plot window.

Thetext size of thismain titleis larger than the other text by afactor of 1.25.

XCharsize, YCharsize, ZCharsize

Used With: WWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

The size of the characters used to annotate the x-, y-, and z-axes and their titles.

Thisfield is a scale factor applied to the global scale factor set by the PV=WAVE
system variable !P.Charsize or the keyword Charsize.

See dlso Charsize.

XGridstyle, YGridstyle, ZGridstyle

Used With: IWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

Lets you change the linestyle of tick intervals on the x-, y-, and z-axes.
The default isasolid line.

Index X Windows Style Windows Style

0 Solid (default) Solid (default)

1 Dotted Short dashes

2 Dashed Long dashes

3 Dash dot L ong-short dashes

4 Dash-dot-dot-dot L ong-short-short dashes
5 Long dashes Long dashes

See also Gridstyle.
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XMargin, YMargin, ZMargin

Used With: IWWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

A two-element array specifying the margin around the sides of the plot window, in
units of character size. Default margins are 10 (left margin) and 3 (right margin)
for the x-axis, 4 (bottom margin) and 2 (top margin) for the y-axis. For the z-axis
the default margins are both O.

XMinor, YMinor, ZMinor

Used With: IWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

The number of minor tick intervals on the x-, y-, and z-axes. If set to O, the default,
PV=WAV E automatically determines the number of minor ticksin each major tick
mark interval. Setting this parameter to —1 suppresses the minor ticks, and setting
it to a positive, nonzero number n produces n minor tick intervals, and n— 1 minor
tick marks.

XRange, YRange, ZRange

Used With: WWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PLOT, JWAVE_SURFACE

The desired data range of the x-, y-, and z-axes, atwo-element array. The first ele-
ment is the axis minimum, and the second is the maximum. PV=WAV E will
frequently round this range.

XStyle, YStyle, ZStyle

Used With: WWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PLOT, JWAVE_SURFACE

Allows specification of axis options such as rounding of tick values and selection
of abox axis. Each option is encoded in abit. See the following table for details:
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Bit Value Function

0 1 Exact. By default the end points of the axis are rounded in
order to obtain even tick increments. Setting this bit inhibits
rounding, making the axis fit the data range exactly.

1 2 Extend. If thishit is set, the axes are extended by 5% in each
direction, leaving a border around the data.

2 4 None. If this bit is set, the axis and its text is not drawn.

3 8 No box. Normally, JWAVE_PLOT and
JWAVE_CONTOUR draw abox style axis with the data
window surrounded by axes. Setting this bit inhibits draw-
ing thetop or right axis.

4 16 Inhibits setting the y-axis minimum value to zero, when the
dataaredl positive and nonzero. The keyword YNozero sets
this bit temporarily.

NOTE The ZStyle keyword has no effect in Date/Time plots.

XTickformat, YTickformat, ZTickformat
Used With: JWAVE_CONTOUR, JWAVE PLOT, JWAVE SURFACE

Letsyou use FORTRAN-style format specifiersto change the format of tick labels
for the x-, y-, and z-axes.

This keyword works basically the same way as the Tickformat keyword.
See also Tickformat.

XTicklen, YTicklen, ZTicklen

Used With: IWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PLOT, JWAVE_SURFACE

Functionsthe same as the keyword Ticklen. [ XYZ] Ticklen, however, can be applied
to the x-, y-, and z-axes. [ XYZ] Ticklen supersedes the value of the Ticklen setting.
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XTickname, YTickname, ZTickname

Used With: IWWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

A string array, of up to 30 elements, containing the annotation of each major tick
mark.

If omitted, or if agiven string element that contains the null string, PV=-WAVE
labels the tick mark with its value. To suppress thetick label, supply astring array
of one-character-long blank strings. You can do this with the command:

REPLICATE(’ ', N)

(Null strings cause PV=WAV E to number the tick mark with itsvalue.) Note that if
there are n tick mark intervals, there are n + 1 tick marks and labels.

XTicks, YTicks, ZTicks

Used With: IWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_PLOT,
JWAVE_SURFACE

The number of major tick intervals to draw for the x-, y-, and z-axes. If omitted
PV=WAVE will select from threeto six tick intervals. Setting thisfield to n, where
n > 0, produces exactly ntick intervals, and n + 1 tick marks.

XTickyv, YTickyv, ZTickv
Used With: WWAVE CONTOUR, JWAVE PLOT, JWAVE SURFACE
The data values for each tick mark, an array of up to 30 elements.

This keyword alows you to directly specify tick data values, producing graphs
with non-linear tick marks. PV=WAVE scales the axis from the first tick value to
thelast, unlessyou directly specify arange. If you specify ntick intervals, you must
specify n + 1 tick values.

XTitle, YTitle, ZTitle

Used With: WWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PLOT, JWAVE_SURFACE

Specifies astring to be used as atitle below the x-, y-, and z-axes.
See also Title
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XType, YType, ZType
Used With: JWAVE_CONTOUR, JWAVE_HISTOGRAM, JWAVE_PLOT

Specifiesalinear axisif zero; specifies alogarithmic axisif one; and if set to 2,
enables compressed Julian numbers to be used directly with the graphics
procedures.

NOTE YType has no effect in Date/Time plots.

YNozero
Used With: JWAVE_PLOT

Inhibits setting the minimum y-axis value to zero when the y data are all positive
and nonzero, and no explicit minimum y value is specified (using Yrange).

By default, the y-axis spans the range of 0 to the maximum value of y, in the case
of positive y data.

ZAXxis
Used With: JWAVE_BAR3D, JWAVE_SURFACE
Specifies the placement of the z-axis.

By default, the z-axisis drawn at the upper-1eft corner of the axis box. To suppress
the z-axis, use zZaAxis = -1 inthecall. The position of the z-axisis determined
from ZAxis as follows:

1 =lower-right, 2 = lower-left, 3 = upper-left, and 4 = upper-right.
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Named Color Parameters

NOTE Keyword Parameters are listed on page C-2. Named Color Set Parameters
are listed on page C-20.

AXis
Used With: IWAVE PLOT

Specifiesan AWT color object used to draw the axis. (Default: Color.white)

Background

Used With: WWAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PIE, JWAVE_PLOT, JWAVE_SURFACE

Specifiesan AWT color object to which the screen is set when the ERASE proce-
dureiscaled. (Default: Color.black)

NOTE Not all devices support erasing the background to a color index.

Bottom
Used With: WAVE_SURFACE

Specifiesan AWT color object used to draw the lower part of the surface. If not
specified, the bottom is drawn with the same color as the top (the top is specified
with the Color keyword).

NOTE If the x-axisrotation is between 90 and 270 degrees, the top of the surface
will be colored with the color specified by the Bottom keyword.

Color

Used With: WAVE_BAR3D, JWAVE_CONTOUR, JWAVE_HISTOGRAM,
JWAVE_PIE, JWAVE_PLOT, JWAVE _SURFACE

Specifiesan AWT color object to set the color of text, lines, solid polygonfill, data,
axes, and annotation. (Default: Color.white)
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Named ColorSet Parameters

NOTE Keyword Parameters are listed on page C-2. Named Color Parametersare
listed on page C-19.

C_Colors
Used With: WWAVE_CONTOUR
An array of AWT color objects used to set the color used to draw each contour.

If there are more contour levels than elementsin C_Colors, the elements of the
color array are cyclically repeated.

ColumnColors
Used With: JWAVE_BAR3D

An array of AWT color objects specifying the color for each column of bars. Must
have the same number of colors as the second dimension of Z. Only one of Row-
Colors or ColumnColors may be used.

Fill Colors
Used With: JWAVE_CONTOUR

Color_Index — If present, specifies an array of AWT Color objectsto be used in
the contour plot. Element i of thisarray containsthe color of contour level number
i —1. Element O contains the background color. There must be one more color than
there are number of contour levels. This keyword isonly valid of the Filled key-
word is set.

RowColors
Used With: JWAVE_BAR3D

Anarray of AWT color objects specifying the color for each row of bars. Must have
the same number of colors as the first dimension of Z. Only one of RowColors or
ColumnColors may be used.
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APPENDIX

HTTP Configuration File

This appendix describes options that you can set in afile used to configure the
JWAVE HTTP Web server. The HTTP Web server is active if the property
MANAGER START HTTP iS Set to TRUE in the JWAVE Configuration Tool, as
described in Using the JWAVE Configuration Tool on page 118.

By default, the location of this configuration fileis:
VNI DIR/jwave-3 5/bin/jwave http.cfg
where vNI_DIR iSthe main Visual Numericsinstallation directory.

To change the default location of the jwave http.cfg file, edit the property
HTTP_CONFIG inthe JWAVE Configuration Tool.

NOTE On Windows platforms, you must use two back slashes (\\) as a directory
Separator, rather than the normal single back slash (\). For example:

C:\\Program Files\\MyDocs

You must stop and restart the WAV E Manager to make any changes you make to
thisfile take effect. For example:

manager shutdown

manager start

Or, if you are using the WAV E Windows NT Service:
net stop jwaveservice

net start jwaveservice
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General Parameters
homeDir — The default directory to serve for the URL of “/”.

Default: VNI _DIR/classes

Example: homeDir = c:\\program files\\myWebHome
indexFile — The default file to serve for a URL that maps to adirectory.
Default: index.html

Example: indexFile = index.html

JWaveURL — The URL that serves a JWAV E connection. Set the HTTP connec-
tion method to use this URL (for example: http://myhost :8080/JWave).
Should start with a slash (/).

Default: /gwave

Example: gWwaveURL = /JWave

MimeDefault — The default mime type to use for unknown file types.
Default: application/octet-stream

Example: MimeDefault = application/octet-stream

Directory Mapping
To map a URL to adirectory (so that when you point your browser to aURL, the
server knows the directory in which to find files).
Syntax:
dir.<url> = <full-path-to-directory>
Replace <url > with the top-level URL you wish to map (no slashes are allowed)

Replace <full-path-to-directorys> with the full path to the directory that
should map to that URL

For example, if youwanttheURL http: //myhost/someplace/file.html tO
map to the server’sfile c:\Program Files\MyDocs\file.html, then use
dir.someplace = C:\\Program Files\\MyDocs

Default:

dir.classes = VNI_DIR/classes

where vNI_DIR isthe JWAVE instalation directory.
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Mime Types Mapping
To map afileextension (file.ext) to aMimetype.

Syntax:

mime.<ext> = <mime-type>

* Replace <ext > with thefile extension (whatever followsthe last period in the
file).

* Replace <mime-type> with the Mime type to use when serving files with the
given extension.

For example, to serve afile foo.html as Mimetype text /html, USE:

mime.html = text/html

The defaults are:

mime.html = text/html

mime.htm = text/html

mime.jpeg = image/jpeg

mime.jpg = image/jpeg

mime.gif = image/gif

mime.png = image/png

mime.txt = text/plain

mime.class = application/octet-stream
mime.jar = application/octet-stream

mime.properties = text/plain

Mime Types Mapping D-3
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APPENDIX

JWAVE Bean Tools Reference

Thisappendix describes a set of WAV E Beansthat are provided by Visual Numer-
ics. The data input and customizable parameters for each tool are described.

See Using JWAVE Beans with the BeanBox on page 83 for more information on
using these Bean Tools.

List of JWAVE Bean Tools

«  JWAVE Bar3d Tool on page E-2

*  JWAVE Contour Tool on page E-3

* JWAVE Generic Tool on page E-6

*  JWAVE Histogram Tool on page E-7
* JWAVE Pie Tool on page E-8

* JWAVE Plot Tool on page E-10

*  JWAVE Surface Tool on page E-13
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JWAVE Bar3d Tool
The JWAVE Bar3D Tool is aBean that displaysa 3D bar plot.

See Chapter 7, Using JWAVE Beans for information on using this Bean in the
BeanBox.

Input

The JWAVE Bar3d Tool usesaboubleTable Object as datainput to the
PV=WAVE BAR3D procedure. (Default: 30 columns of data)

Customizer Reference

The WAV E Bean Tools provided by Visual Numerics each have a Customizer for
modifying the appearance of the plot produced by the Bean. This section describes
the features of the Bar3D Tool Customizer.

Titles Tab

Title— Definesthetext for the main title that appears centered above the plot. The
text size of this main title is larger than the other text by afactor of 1.25.

Sub Title — Defines the text for the subtitle that appears underneath the x-axis.
X Axis Title— Defines the text for the title that appears below the x-axis.
Y AxisTitle— Defines the text for the title that appears below the y-axis.
Z Axis Title— Definesthe text for the title that appears below the z-axis.

Char acter Size— Setstheoverall character size for the annotation. A valueof 1.0
isnormal. The main title is written with a character size of 1.25 timesthis
parameter.

Rotations Tab

X Rotation — Specifies the clockwise rotation about the x-axis. (Default: 30°)

Z Rotation — Specifies the clockwise rotation about the z-axis. (Default: 30°)

Colors Tab

Background Color — Brings up acolor tool for sel ecting the background color of
the plot.
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Foreground Color — Brings up acolor tool for selecting the foreground color of
the plot.

Columns Tab

Column Names— Sets the column you want to work with while selecting the Col-
umn Color parameter.

Column Color — Brings up acolor tool for selecting the color of the selected
column.

JWAVE Contour Tool

The JWAVE Contour Tool isaBean that displays a contour plot.

See Chapter 7, Using JWAVE Beans for information on using this Bean in the
BeanBox.

Input

This Tool uses up to three data arrays (z, X, and y) asinput to the PV=WAVE CON-
TOUR procedure.

z— A 2D array containing the values that make up the contour surface.

X — (optional) A 1D or 2D array specifying the x-coordinates for the contour
surface.

y— (optional) A 1D or 2D array specifying the y-coordinates for the contour
surface.

Customizer Reference

The WAV E Beans provided by Visual Numerics each have a Customizer for mod-
ifying the appearance of the plot produced by the Bean. This section describes the
features of the Contour Tool Customizer.

Contour Parameters Tab
Grid On — When selected, agrid is displayed behind the contour.

Fill Contours— When selected, a color other than the background color is used
tofill the areas between contour lines. When Fill Contours is selected, the intervals
between the contour lines are filled with the contour line colors.

JWAVE Contour Tool E-3



Number of L evels — Sets the number of equally-spaced contour levelsthat are
produced. The maximum is 150. (Default: 6)

X Range — Sets the data range of the x-axis, atwo-element vector. Thefirst ele-
ment is the axis minimum and the second is the maximum.

Y Range — Setsthe datarange of the y-axis, atwo-element vector. Thefirst ele-
ment is the axis minimum and the second is the maximum.

Cell — The cell-drawing method, the default, examines each array cell and draws
all contours emanating from that cell before proceeding to the next cell. This
method is efficient in terms of computer resources but does not allow contour
labeling.

Follow M ethod — The line-following method searches for each contour line and
then followstheline until it reaches aboundary or closes. This method gives better
looking results with dashed line styles and allows contour labeling, but requires
more computer time.

Spline— Allows you to spline the contour lines. This function can be used when
either the Follow method of contour drawing or Fill Contours is selected.

Splines are especialy useful with small data sets (less than 15 array dimensions).
With larger data sets the smoothing is not as noticeable and the expense of splines
increases rapidly with the number of data points.

Spline Size— Specifiesthelength of each interpolated line segment in normalized
coordinates. Smaller values for this parameter yield smoother lines, up to the reso-
lution of the output device, at the expense of more computations. (Default: 0.005)

Interpolation (CONGRID) — When selected, applies interpolation, which
shrinks or expands the number of elementsin the contour by interpolating values
at intervals where there might not have been values before.

Number of X Points — Sets the number of columns desired in the output image.

Number of Y Points — Setsthe number of rows desired in the output image.

Plot Basics Tab

Title— Definesthetext for the main title that appears centered above theplot. The
text size of thismain title is larger than the other text by afactor of 1.25.

Sub Title— Defines the text for the subtitle that appears underneath the x-axis.
X Axis Title— Defines the text for the title that appears below the x-axis.
Y Axis Title— Definesthe text for the title that appears below the y-axis.
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Character Size— Setstheoverall character sizefor the annotation. A valueof 1.0
isnormal. The main title is written with a character size of 1.25 times this
parameter.

Background Color — Brings up acolor tool for selecting the background color of
the plot.

Foreground Color — Brings up acolor tool for selecting the foreground color of
the plot.

Levels Tab

Default Annotation — Labels the selected contour level with its elevation.

No Annotation — Turns off annotation of the selected contour level.

Special Annotation — Applies the specified annotation for the selected contour
level. When the Special Annotation button is selected, you can enter annotation text
in the text field located below the button.

Line Color — Brings up acolor tool for selecting the line color for the selected
level.

Fill Color — Bringsup acolor tool for selecting thefill color for the selected level.

LineThickness— Setsthevaluefor thethickness of thelinesin the selected level.
A value of 1.0 is normal thickness, 2.0 is double-wide, and so on.

Line Style— Setstheline style of thelinesin the selected level. Choicesare: Solid,
Dotted, Dashed, Dash dot, Dash-dot-dot-dot, and Long dashes.
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JWAVE Generic Tool

The WAV E Generic Tool isaBean that contains a property that determineswhich
PV=WAV E procedure to invoke to generate and display a plot. This Bean can take
up to ten data proxy’s (al 2D arrays) asinput to the PV=WAVE procedure.

See Chapter 7, Using JWAVE Beans for information on using this Bean in the
BeanBox.

Customizer Reference

The WAV E Beans provided by Visual Numerics each have a Customizer for mod-
ifying the appearance of the plot produced by the Bean. This section describes the
features of the Generic Tool Customizer.

Plot Properties Tab

Plot Type —Specifies the name of a WAV E procedure file stored in:
(UNIX) VNI DIR/jwave-3 5/1ib

(Windows) VNI DIR\jwave-3 5\1lib

where vNI_DIR iSthe main Visual Numericsinstallation directory.

Title— Defines the text for the main title that appears centered above the plot.

Colors Tab

Background Color — Brings up acolor tool for selecting the background color of
the plot.

Foreground Color — Brings up acolor tool for selecting the foreground color of
the plot.
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JWAVE Histogram Tool
The JWAV E Histogram Tool is a Bean that displays a histogram plot.

Input

This Tool uses a 1D array containing histogram data as input to the PV=-WAVE
HISTOGRAM procedure.

See Chapter 7, Using JWAVE Beans for information on using this Bean in the
BeanBox.

Customizer Reference

The WAV E Beans provided by Visual Numerics each have a Customizer for mod-
ifying the appearance of the plot produced by the Bean. This section describesthe
features of the Histogram Tool Customizer.

Titles Tab

Title— Defines the text for the main title that appears centered above the plot.
X Axis Title— Defines the text for the title that appears below the x-axis.

Y Axis Title— Defines the text for the title that appears below the y-axis.

Histogram Properties Tab

Bin Size— Therange of valuesto consider as having asingle value. If novalueis
specified, the Bin Size range defaults to avalue of 1.

Stepped — When selected, the histogram is displayed without the vertical lines
between the bars, which produces a histogram plot that resembles ascending and
descending stair steps.

Colors Tab

Background Color — Bringsup acolor tool for sel ecting the background col or of
the histogram plot.

Foreground Color — Brings up acolor tool for selecting the foreground color of
the histogram plot.

Fill Histogram — When selected, the color set with the Fill Color parameter is used
to fill the bins of the histogram.
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Fill Color — Brings up a color tool used to select acolor for filling the binsin the
histogram.

Axis Tab

Axis Color — Brings up a color tool for selecting a color for the axes.

X Max — Defines the maximum for the data range of the x-axis.

X Min — Defines the minimum for the data range of the x-axis

JWAVE Pie Tool
The JWAVE Pie Tool is aBean that displays a pie chart.

Input

This Tool usesaboubleTable oObject asinput to the PV=-WAVE PIE CHART
procedure.

See Chapter 7, Using JWAVE Beans for information on using this Bean in the
BeanBox.

Customizer Reference

The WAV E Beans provided by Visual Numerics each have a Customizer for mod-
ifying the appearance of the plot produced by the Bean. This section describes the
features of the Pie Tool Customizer.

Labels Tab
Title— Definesthetext for the main title that appears centered above the pie chart.

Show Slice Percentages — When selected, each dlice is labeled with the percent-
age it represents out of the total pie.

Show Slice Values— When selected, each slice is labeled with the value it
represents.

Show Label Border — When selected, afilled rectangle displays behind each
label.

Slice L abel Position — Defines the position of dice labels.
Internal — Places the label in the Slice.
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External — Places the label outside the slice.

External Aligned — Placesthe label outside the slice and lined-up on each side
of the pie.

Dimensions Tab
X Center — The x-axis coordinate for the center of the pie.
Y Center — The y-axis coordinate for the center of the pie.

Shade Displacement — Specifies the percentage of displacement for the center of
the drop shadow displayed behind the pie chart. The direction of the displacement
is315°.

Colors Tab

Background Color — Bringsup acolor tool for selecting the background color of
the pie chart.

Foreground Color — Brings up acolor tool for selecting the foreground color of
the pie chart.

L abel Border Color — If Show Label Border (in the Labels tab) is selected, brings
up acolor tool for selecting the color of the filled rectangle that displays behind
each label.

Slices Tab

Slices — Sets the dlice you want to work with while using the parametersin the
Slices tab.

Slice Color — Brings up acolor tool for selecting the color for the selected dlice.

SliceL abel Color — Bringsup acolor tool for selecting the color of thetext in the
label for the selected dlice.

Per cent Explodefor Slice— Defines the percentage to explode the selected slice
from the center of the pie.
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JWAVE Plot Tool

The JWAVE Plot Tool isaBean that displaysan XY (2D) graph.

See Chapter 7, Using JWAVE Beans for information on using this Bean in the
BeanBox.

Input

This Tool uses one or two data arrays (X and Y) asinput to the PV=-WAVE PLOT
procedure.

Customizer Reference

The WAV E Beans provided by Visual Numerics each have a Customizer for mod-
ifying the appearance of the plot produced by the Bean. This section describes the
features of the Plot Tool Customizer.

Titles Tab

Title— Definesthetext for the main title that appears centered above the plot. The
text size of this main title is larger than the other text by afactor of 1.25.

Sub Title — Defines the text for the subtitle that appears underneath the x-axis.
X Axis Title— Defines the text for the title that appears below the x-axis.
Y AxisTitle— Defines the text for the title that appears below the y-axis.

Character Size— Setsthe overall character sizefor the annotation. A valueof 1.0
isnormal. The main title iswritten with a character size of 1.25 timesthis
parameter.

Colors Tab

Background Color — Brings up acolor tool for sel ecting the background color of
the plot.

Axis Color — Brings up a color tool for selecting the axis color of the plot.
Y Data Color — Brings up a color tool for selecting the color of the y data.
X Data Color — Brings up acolor tool for selecting the color of the x data.
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Plot Tab

Grid On — When selected, agrid is displayed behind the plot.

Polar Plot — When selected, a polar plot is produced.

Axis Scaling — Sets the type of scaling to be used for the X and Y axes.
Linear — Linear — Produces a plot with linear scaling on both axes.

Log — Linear — Produces a plot with logarithmic scaling on the x-axis and
linear scaling on the y-axis.

Linear — Log — Produces a plot with linear scaling on the x-axis and
logarithmic scaling on the y-axis.

Log — Log — Produces a plot with logarithmic scaling on both axes.

X Range — Defines the data range of the x-axis, atwo-element vector. Thefirst
element is the axis minimum and the second is the maximum.

Y Range — Defines the data range of the y-axis, a 2-element vector. Thefirst ele-
ment is the axis minimum and the second is the maximum.

Data Tab

Plot X vs. Y — If one data array is present, graphs the array vs. the index. If two
data arrays are present, graphs one array vs. the other.

Plot X and Y data arrays— Only availableif two dataarrays are present. Graphs
both arrays vs. the index.

Y Data

Line Style— Setstheline style of the y data line. Choices are: Solid, Dotted,
Dashed, Dash dot, Dash-dot-dot-dot, and Long dashes.

LineThickness— Setsthevaluefor thethicknessof they dataline. A value of 1.0
isnormal thickness, 2.0 is double-wide, and so on.

Symbol — Sets the type of symbol to used to plot each y data point.

None — Specifies that no symbols display at each y data point. The None
setting resultsin aline drawn between data points.

Plus Sign — Specifiesa+ at each y data point.
Asterisk — Specifiesan * at each y data point.
Period — Specifiesa. at each y data point.
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Diamond — Specifies a diamond shape at each y data point.
Triangle — Specifies a triangle shape at each y data point.
Square — Specifies a square shape at each y data point.

X — Specifiesan X at each y data point.

Symbol Size— Setsthe valuefor the size of y dataplot symbols. A value of 1.0is
normal size, 2.0 is double-size, and so on.

Connect Symbolswith Lines— When selected, symbols are connected with
lines. This parameter can be used when the value of Symbol is other than None.

X Data

Line Style — Setsthe line style of the x data line. Choices are: Solid, Dotted,
Dashed, Dash dot, Dash-dot-dot-dot, and Long dashes.

LineThickness— Setsthe valuefor thethickness of the x dataline. A value of 1.0
isnormal thickness, 2.0 is double-wide, and so on.

Symbol — Sets the type of symbol to used to plot each x data point.

None — Specifies that no symbols display at each x data point. The None
setting results in aline drawn between data points.

Plus Sign — Specifiesa+ at each x data point.

Asterisk — Specifiesan * at each x data point.

Period — Specifies a. at each x data point.

Diamond — Specifies adiamond shape at each x data point.
Triangle — Specifies a triangle shape at each x data point.
Square — Specifies a square shape at each x data point.

X — Specifiesan X at each x data point.

Symbol Size— Setsthe valuefor the size of x dataplot symbols. A valueof 1.0is
normal size, 2.0 is double-size, and so on.

Connect Symbolswith Lines—When sel ected, symbolsare connected with lines.
This parameter can be used when the value of Symbol is other than None.
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JWAVE Surface Tool

The JWAVE Surface Tool isaBean that displaysthe surface of a2D array. The sur-
face can be displayed with hidden lines removed or shaded. This Tool uses the
PV=WAVE SURFACE procedure to render the plot.

See Chapter 7, Using JWAVE Beans for information on using this Bean in the
BeanBox.

Input
This Tool takes up to four data arrays (z, X, y, and shade values).

z— A 2D array containing the values that make up the surface. If x and y are sup-
plied, the surface is plotted as afunction of the X,Y locations specified by their
contents. Otherwise, the surface is generated as a function of the array index of
each element of z.

X — (optional) A 1D or 2D array specifying the x-coordinates for the surface.

* IfxisalD array, each element of x specifies the x-coordinate for a column of
z For example, x(0) specifies the x-coordinate for z(0, *).

* If xisa2D array, each element of x specifies the x-coordinate of the corre-
sponding point in z.

y — (optional) A 1D or 2D array specifying the y-coordinates for the surface.

» IfyisalD array, each element of y specifies the y-coordinate for arow of z
For example, y(0) specifies the y-coordinate for z(*, 0).

» If yisa2D array, each element of y specifies the y-coordinate of the corre-
sponding point in z.

Customizer Reference

The WAV E Beans provided by Visual Numerics each have a Customizer for mod-
ifying the appearance of the plot produced by the Bean. This section describes the
features of the Surface Tool Customizer.

Titles Tab

Title— Definesthetext for the main title that appears centered above theplot. The
text size of thismain titleis larger than the other text by afactor of 1.25.

Sub Title — Defines the text for the subtitle that appears underneath the x-axis.
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X Title— Definesthe text for the title that appears below the x-axis.
Y Title— Defines the text for the title that appears below the y-axis.
Z Title— Defines the text for the title that appears below the z-axis.

Character Size— Setsthe overall character sizefor the annotation. A valueof 1.0
isnormal. The main title is written with a character size of 1.25 timesthis
parameter.

Colors Tab

Background Color — Brings up acolor tool for selecting the background color of
the plot.

Foreground Color — Brings up acolor tool for selecting the foreground color of
the plot.

Bottom Color — Bringsup acolor tool for selecting the color of the bottom of the
plot.

Color Table — Setsthe color table used for the plot.

Plot Tab
Grid — When selected, a grid is displayed behind the plot.
Shade — When selected, the plot will be shaded.

Overplot with Surface — When selected, plot lines appear on top of the surface
if Shade is also selected.

Z AxisL ocation — Setsthe position of the z-axis origin to lower-right, lower-l€ft,
upper-right, or upper-eft.

Z Rotation — Specifies the rotation about the z-axis. (Default: 30°)
X Rotation — Specifies the rotation about the x-axis. (Default: 30°)

Skirt — When selected, a skirt is added to the surface. A skirt helps establish a
frame of reference between the surface and the x-, y-, and z-axes. Skirt can be used
when Shade is not set.

Skirt Value — Defines the value along the z-axis at which the bottom of the skirt
begins. (Default = minimum z value for the variable)

X Range — Sets the data range of the x-axis, atwo-element vector. Thefirst ele-
ment is the axis minimum and the second is the maximum.
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Y Range — Sets the data range of the y-axis, atwo-element vector. The first ele-
ment is the axis minimum and the second is the maximum.

Z Range — Sets the data range of the z-axis, atwo-element vector. The first ele-
ment is the axis minimum and the second is the maximum.
Data Tab

I nterpolation — When selected, appliesinterpolation, which shrinks or expands
the number of elementsin the surface plot by interpolating values at intervals
where there might not have been values before.

Number of X Points— Sets the number of columns desired in the output image.

Number of Y Points— Sets the number of rows desired in the output image.
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APPENDIX

Glossary

API

An acronym for Application Programming Interface. The IWAVE wrapper APl is
aset of PV=WAVE functions used specifically for creating JWAV E applications.

applet (Java)

A Java application that runsinside a Web browser or an application such as an
applet viewer. Unlike an application, an applet has no main method and must be
referenced inan HTML.

application (Java)

A command-line executable written in Java. Unlike an applet, a Java application
does not have to run inside aWeb browser or applet viewer, and an application has
amain method.

BDK
The JavaBeans™ Development Kit from Sun Microsystems, Inc.

BeanBox

A tool for testing the functionality of a JavaBean. Available in the Beans
Development Kit (BDK version 1.0 March 98, or later) from Sun Microsystems.
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Beans
See JavaBeans.

caGl

An acronym Common Gateway |nterface. Used to run programs through a Web
server.

class
Basic unit of compilation and execution in Java. All Java programs are classes.

client (JWAVE)

InaJWAVE system, alocal processor connected to the WAV E server. The WAV E
client is used to develop Java applications that communicate directly with
PV=WAVE running on the IWAVE server. WAVE classes and JAR files, aJava
compiler, and (optional) aBDK reside on the WAV E Development client.

configuration tool
A graphical user interface used to configure the IWAVE server.

customizer
A graphical user interface used to configure a WAV E Beans Tool.

Data Manager

JWAVE server software that keeps track of datain a PV=WAVE session. Although
usually accessed indirectly by client applications using data proxies, WAV E
wrapper devel opers can use Data Manager (DM) functions directly in JWAVE
wrappersto store and access data.

domain

A named dataspace in which WAV E client applications can store data on the
server.

event

Something important that happens at a specific point in time during runtime of a
Java application (such as amouse click, a condition being met, or new data
arriving).
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HTML

An acronym for HyperText Markup Language. HTML is the source text for most
Web pages.

JAR files

A JavaArchivefile used for packaging related classfiles, serialized JavaBeans, and
other resources.

Java

An object-oriented programming language devel oped by Sun Microsystems. Java
programs are architecture neutral, which means that they can run on any machine
that implements the Java Virtual Machine. The IWAVE client is certified as 100%
Pure Java™.

JavaBeans

JavaBeans allow you to write self-contained, reusable software units that can be
visually assembled in avisual application builder tool.

The component architecture for Java. componentsin graphical user environments.
JavaBeans are a core capability of the JDK 1.1 from Sun Microsystems.

Javadoc

A tool used to produce reference documentation for Javaclassfiles. To use WAV E
“Javadoc”, open the following filein a Web browser:

(UNIX) VNI DIR/classes/docs/api/packages.html
(Windows) VNI DIR\classes\docs\api\packages.html
where VNI_DIR isthe main Visual Numericsinstallation directory.

JavaScript

An object-based scripting language for embedding programming scriptsin HTML
files. JavaScript can be used with the generic WWAVE applet to create a graphical
user interface for a Web page.

JDK

An acronym for Java Development Kit. Thisis the core software devel opment
package for Java from Sun Microsystems.
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JWAVE

JWAVE is avisualization and computational environment that allows you to
quickly and easily develop cross-platform applications to analyze and visually
interpret data. WAV E is a 100% Pure Java client that lets you deliver applications
and solutions across the Internet or your intranet.

JWAVE Beans

JavaBeans that are written specifically to use WAV E components. Visua
Numerics provides aset of WAV E Beans for IWAVE client developers. Note that
JWAV E Beans are supported with BDK version 1.0 (March 98), or alater version.

JWAVE Manager

A process on the WAVE server that “listens’ for client connections. When a
connection is made, the IWAVE Manager starts a PV=WAVE session and
executes a“ IWWAVE wrapper function.”

JWAVE wrapper

A PV=WAVE function that contains WAV E-specific functions for passing
parameters between IWAVE client and server applications.

keyword

An optional PV=WAVE function or procedure parameter that is of the form:
keyword=value. For instance, the PV=WAVE PLOT command has numerous
keywords, such as Title, Color, and XRange.

log

Information that is output from a WAV E program. You can configure the WAV E
Manager to output log information to the terminal or to afile.

Manager
See WAV E Manager and Data Manager.

method

Theterm used for aprocedure or function that is part of aclassin an object-oriented
programming language, such as Java.
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pack

Parameters and data must be “ packed” before being sent between WAV E client
and server programs. Packing simply refersto the formatting of datain aconsistent
manner so that it can beinterpreted (or “ unpacked”) correctly after being received.

persistence (of data)

Thisterm simply refersto the time during which datais available to a PV=WAVE
session. In genera, data stored in the WAV E Data Manager is persistent as long
asthe PV=WAVE session isactive. When the session is closed, the data (which was
in memory) islost, unlessit was explicitly saved.

ping

A ping refers to a program that determines whether or not a specified processis
running. The WAV E Manager has severa ping options that let you test if the
JWAVE Manager is running.

proxy

Generally speaking, aproxy is an object-oriented programming term that refersto
an object that represents or refers to another object, such as data. In JWAVE,
proxies are used by client applicationsto refer to datathat is stored on the server.

PV-WAVE

PV=WAVE, from Visual Numerics, Inc., provides the fundamental componentsfor
developing visual data analysis applications. These componentsinclude a highly
developed, array oriented 4GL language as well as robust graphical and numerics
routines. PV=WAVE isthe graphical and numerical “engine” for IWAVE.

PV-WAVE application

A program written in the PV=WAV E language and using PV=WAV E graphics and
numerical routines. WAV E allows client applications, written in Java, to
communicate with PV=WAV E applications running on a server machine.

PV-WAVE session

A single PV=WAVE process running on a server. JWAVE client applications can
contact asingle PV=WAV E session multiple times, or multiple PV=WAV E sessions
at once. Any datathat is stored by the WAV E Data Manager is persistent for the
life of the PV=WAVE session with which it is associated.

F-5



serialize

When “serializable” JavaBeans are linked together to form an application in an
visual development environment such as the BeanBox, that application can be
saved as a stand-al one Java application.

server (JWAVE)

InaJWAV E system, the remote processor where PV=WAV E, the WAV E M anager,
the configuration files, and class files, WAV E wrappers, and the JRE (Java
Runtime Environment) reside.

Service, Windows NT

The WAV E Manager can be installed and run as a Service on a Windows NT
server. Installing JWAV E Manager as a Windows NT Service allows you to:

* runthe JWAVE Manager as a background process

»  keep the WAV E Manager running when there are no interactively logged-in
users

» shut down the WAV E Manager by stopping the IWAVE Service

socket

A specific port, identifiable by a number, for connecting clients and serverson a
network. JWAV E can be configured to accept client communications through a
socket. See also Web server.

Swing components

The Swing component set isagraphical user interface (GUI) toolkit used for
creating menus, text fields, dialog boxes, and so on. Swing consists of 100% Java
components, and are completely platform independent. You can download the
Swing component toolkit from the Sun Microsystems Web site.

unpack

Parameters and datathat are sent between client applicationsand WAV E wrappers
are sent in as astream of data objects that must beinterpreted, or “ unpacked” after
they are received.
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Web server

Software that listens for and handles requests transmitted from client programs
across the Internet or an intranet. WAV E can be configured to accept client
communications through a Web server. See also socket.

wrapper
See WAV E wrapper.
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