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INTRODUCTION

If we take a brief look at the history of the World Wide Web (WWW) we could
spot a strong tendency of moving from static Hypertext Markup Language (HTML) pages
to a more dynamic and interactive environment which allows system-user interactions,
database searching, application level service and much more. All of the described
functionality involves making some significant changes on the server side and
sometimes on the client side. Typically on the server side those changes would allow
some programs to interact with the server and to process client requests.

Probably, the first attempts to implement this functionality were made by
introducing Server Side Includes (SSI) and Common Gateway Interface (CGI)
technologies. CGI programming has become very popular since it allows running
programs written in many languages if the appropriate compiler is installed on the
system. The downside of the CGI is that each time a new client interacts with a server
CGl-program runs as a separate process thus eating up system resources.

In the recent years many new WWW-programming technologies have emerged.
These technologies provide additional functionality for both clients and servers and can
be divided into two categories:
1. Scripting languages:
» client-side: JavaScript, VBScript
» server-side: Active Server Pages, Java Server Pages, ColdFusion,
CGlI programs (compiled on runtime)
2. Programs:
» client-side: Java Applets, ActiveX components, plug-ins
» server-side: Java Servlets, JavaBeans, ISAPI programs, precompiled
CGl programs

The above examples of technologies show the variety of possible solutions that
exist now to create interactive WWW systems and applications. Those shown are just

the major ones. There are many more technologies available.

In this paper | would like to evaluate two of these technologies: Java Servlets and
Active Server Pages. Both of these technologies are widely used in today's WWW

systems and have their strengths and weaknesses. I'm proposing building two identical



online database driven systems using these technologies and looking at advantages and
disadvantages of both implementations.



LITERATURE REVIEW

As with all new technologies literature on Servlets and ASP is mostly limited to
architecture reviews ("white papers"), tutorials, use case studies, and textbooks. There is
little literature on technology comparisons or evaluations. Some of the sources that will
be covered in this section are available only online. Others were taken from specialized

journals and magazines.

Probably the best description of Java Servlet technology is given in the Servlet
"white paper" [18]. This online document provides very detailed information on the
Servlet technology. It also addresses the possible uses of Servlets such as:

* processing HTML forms

» supporting collaborative applications

» sharing work among different clients

» forwarding requests to other services

The large part of the article covers Servlet's Application Program Interface (API).
The document also compares Servlet technology with CGI and Fast-CGIl approaches
and clearly explains the benefits of using Servlets:

e Servlets "run in parallel within the same process as the server" and "provide
compelling performance advantages" over CGIl which creates new child
process to handle each request and even Fast-CGI which creates single child
process to handle multiple requests

» "100% Pure Java programs don't care what operating system they use, you
have the power to choose whatever system vendor best addresses your

requirements in any given application”

ASP technology overview is also available online. Microsoft Developer Network
(MSDN) Online Web Workshop hosts a number of articles covering ASP. "ASP
Technology Feature Overview" [28] by Ron Wodaski gives the basic outline of ASP. It
emphasizes one of the big advantages of ASP as a technology based on the use of
scripting languages — fast application development. The article addresses the
performance and security issues of ASP as well as guidelines for developing web
applications using ASP. The following key features are provided by ASP for web

applications support:



o application object — allows setting and getting application properties and
using its methods

» isolated processes — allows running each application in its own process on
the server

» start/end events — allows starting and ending applications as needed

Large part of this article covers ASP object model and use of the Cookies

technology in ASP.

Probably, the most valuable articles in terms of this paper would be those that
compare and evaluate different web applications technologies. There is a fair number of
works that contain reviews of these technologies, however, almost none of them make
comparisons or evaluations. And there is almost no works available on the comparison
of different conceptual approaches such as scripting language systems (ASP) vs.
compiled program modules (Servlets).

"Database-Driven Pages" [12] gives an overview of two technologies: ASP and
ColdFusion. This report contains a good introduction to ASP, covers its syntax and
describes ASP tools that allow database access via WWW. This paper also discusses
alternative platforms for ASP besides Microsoft's Internet Information Server on
Windows NT. Apache server on UNIX is given as an example of such an alternative. The
last part of the article describes several Interactive Development Environments (IDES)
available to work with ASP technology: NetObjects' ScriptBuilder, Microsoft's Visual

InterDev and FrontPage.

In "Integrating Webpages with Databases" [11] David Cox mentions an important
issue with modern e-commerce and web sites - they are not only about user interface
but also about using and interacting with databases. | strongly agree with his view and
would say that this is true not only for e-commerce but also for any other sites that
provide rich information content. Further in his article Mr. Cox reviews three
technologies: ColdFusion, Microsoft's Internet Database Connector (IDC) and ASP.
Describing these technologies the author states that all of them are proprietary and thus
not portable. This is not exactly true, ASP applications can be transferred to several
platforms as was noted in the "Database-Driven pages" article discussed above.

As | stated in the beginning of the literature review most articles on these
technologies are limited to manuals and tutorials. Good examples of such works are



"Programming for Active Server Pages: Creating Dynamic Content using ASP" [8] by
Leon Chalnick and "Visual InterDev and ASP" [21] by John Lam. Both articles contain
excellent tutorials on building ASP applications. Leon Chalnik gives a throughout
description of ASP server object model and ActiveX Data Object (ADO) provider to
ODBC databases. John Lam focuses more on working with ASP using Visual InterDev
IDE.

So far I've been mostly discussing works related to ASP technology.
Unfortunately, there is a lack of articles covering both Servlets and ASP technology. The
situation with works on Java Servlets technology is very similar to the situation with ASP
- many reviews and tutorials are available, but aside from that there are almost no works

comparing Servlets with other technologies.

Java Servlets technology appeared in 1997 as an alternative to CGIl based
applications and scripting languages systems such as ASP. And, as with almost all new
technologies, it required a new environment to work in. Java Web Server 1.1 developed
by Sun Microsystems was the first web server supporting Servlets. A very good article
by Greg Alwang "Java Web Server" [1] is one of a few that compares some features of
ASP with Servlets. The article explains and evaluates the difference between ASP
scripting and Servlets and concludes that Servlet technology "delivers immense flexibility
to developers creating dynamic Web applications" by using actual Java language for
programming. The article also speaks about Java Web Server 1.1 drawbacks, that is not
very fast performance and some server administration problems. However, it comments
on the server's high extensibility and considers it as "an ideal platform for Java
developers looking to distribute customized Web applications".

Another article that talks about actual use of Servlets and gives an evaluation of
this technology is "Java Servlets" [27] by Jon Udell. He emphasizes the multithreaded
nature of Java language and states that Servlets allow developers to create "lightweight
Web services" which are extremely responsive. The author does not see the Java
applets on the client side as much of an improvement over using standard HTML page
combined with some JavaScript functions. At this point Jon Udell does not take into
account the ability of Java Servlets on the server side and Java Applets on the client
side to maintain a persistent connection, which is not available in typical browser-server

interactions. | believe that this feature does represent a significant step towards large



distributed Web applications. | will discuss in my paper the significant role that persistent

connection could play in online system.



DATABASE OVERVIEW

Before | begin talking about Servlet and ASP implementation approaches | must

describe the underlying database structure used in the system.

This database is a part of the integrated application developed for Slavic and
East European Resources department of Davis Library in the University of North
Carolina at Chapel Hill. The database keeps track of departmental foreign vendors and
exchange partners address information. Developed in Microsoft Access 97 the database
provides the following capabilities for end users:

* adding a new partner/vendor

» modifying/deleting information about existing partners/vendors

* browsing/searching existing partners/vendors

The functions described above are implemented in Access using forms and

Visual Basic programming language modules.

Lately it has become clear that this information could be of use for other library
departments, especially, for the Acquisitions department. Since all the information in the
database will still be entered and modified only by the SEER department the only part
that other departments will have to gain access to is the browsing/searching interface. In
this paper | will describe and evaluate two possible ways of providing such capability

using WWW application model.

The relational schema of this database. is not very complex.

( Name ) ( Street ) ( City )

Address

Address
Contact person

( Notes )< >
( Email2 )

Partner Vendor
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The corresponding database schema based on the above shown relational
schema puts Partner and Vendor subclasses attributes into separate tables. Also | made
a decision to put Notes attribute into a separate table since it is a big field (255
characters) which will not always be used.

Database schema:
PartnersVendors ( pcode, type, name, street, state, zip, city, country,
phonel, phone2, fax, emaill, email2, cperson)
PartnerTypes ( FK: pcode, ptype )
VendorProfiles ( FK: pcode, profile )
PartnerVendorNotes ( FK: pcode, notes )



SERVLETS TECHNOLOGY OVERVIEW

Java Servlets are server side programs written in Java which allow developers to
extend web server capabilities. In order to execute Servlets a server must be Java
enabled and must support Servlet Application Program Interface (API). Servlets are very
similar to Applets but on the server side. One of the major differences between them is
that Servlets do not have to support and implement user interfaces since they run only

on servers.

Servlets are protocol independent and thus can support a variety of clients from
FTP and Telnet programs to audio and video streaming applications. In this paper | am
going to focus on a Servlet subclass — HTTP Servlet. This Servlet is specifically written
to work with HTTP connections. It supports all standard HTTP methods, including the
most widely used — GET and POST.

The beauty of Servlet technology is that being written in Java it is platform
independent. Developers can use in Servlets all their existent Java classes and libraries
without changing them. Java has very powerful tools to work with databases. JDBC
(Java Database Connectivity) API allows Java programs to work with any SQL compliant
database. The support of CORBA (Common Object Request Broker Architecture) gives
Java classes the ability to communicate with other programs regardless of the language
they were written in. The above features make Java Servlets a perfect architecture to

use for middle tiers of distributed applications.

Together with Servlets in my project | will be using two very powerful Java
technologies: JDBC and RMI (Remote Method Invocation). As | said earlier JDBC allows
Java programs to communicate with different databases. RMI gives developers an ability
of calling server methods remotely and therefore eliminates the need for writing their
own data transferring routines. All of these will be described in more detail later in the
"Servlets Implementation” part of this paper.



SERVLETS IMPLEMENTATION

In order to get a better understanding of the online applications built on Servlet
technology | would like first to take a look at a typical online communication process
model: web browser client — web server interaction. The simplified scheme of this

interaction is given below.

Browser Server
HTTP request

Browser Server
HTTP response

Browser sends server a request for a specific object (HTML page, picture, etc.).
Server reads the request and sends browser a response together with the requested
object if it was found or a not found error. In an interaction like this all the communication
starts with a browser request and ends with a server response. The notion of connection
between client and server in this example is a two-step process which exists only until a
server sends a response. If browser wants to get another object from server it has to
send a new request which starts a new connection. Server never knows if a client has
finished communicating or not. And in simple activities such as providing access to static
HTML pages it makes perfect sense. Server does not have a need to know about the

state of a communication between it and client.

However, if our server does more than just send static HTML pages, for example,
providing database access, the state of communication, or connection, between server
and client becomes very important. The very simple example of this is an online search
engine which displays only a certain number of found results per page. Whenever the
user clicks on Next link the server displays the following page with results in order. If this
server used our simple two-step model it would be impossible to do. In this case the
server must know which state is the client is in. Thus it is crucial to maintain connection
state information. There are several ways to do this and in this chapter | am going to
focus on the Java Servlet — Java Applet approach.
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The following scheme describes the steps in the process of establishing
connection between Servlet and Applet.

1. Browser sends an HTTP request to server. Server starts Servlet.

Browser Server

HTTP request Servlet

2. Servlet binds an RMI object into RMI registry and sends an HTML page with
Applet tag to client.

Browser Server

HTTP response Servlet

Binds RMI
object

————— =t ==

RMI registry

3. Browser loads Applet, Applet connects to RMI registry and looks up the RMI

object.
QP -- 1 QP ----- 1
| Browser 1 | Server 1
: : : Servlet :
| Applet I | I
I 1 I !
1 | 1 RMI |
I I I object !
I 1 I !
I 1 I !
1 1 1

P RMI registry
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4. Applet invokes methods of the RMI object, the RMI object communicates with

database.
________ . F---———=-
Browser 1 | Server 1
|
| : Servlet :
ARt ] i i -

I 1 I
! . _ | RMI I | JDBC
I persistent connection 1 > object [+ Database
i T I
I 1 I

________ I I}

RMI registry

As we can see at the fourth step there is persistent connection established
between Applet on the client side and RMI object on the server side. Each client invokes
its own instance of the RMI object so at all times there are connection states available
for each of the instances of the RMI object.

Another benefit of this implementation is that connection between Applet and
RMI object is not an HTTP but pure Java type. So it is very easy to transmit any type of
data.

As it is clear from the above schema this implementation consists of two
components - Java Applet and Servlet. In my example, | used Sun’s Java Web Server
1.1.3 on the server side and Sun’s Java 2 Runtime Environment Plug-in 1.3.0_02 on the

client side.

The Servlet component has 5 parts:

PartnerVendorServer class

PartnerVendorConnectorint interface class
PartnerVendorConnectorlmp interface implementation class

PartnerVendorRecordObiject class

a > N

Java2AppletTagCodeMaker class
All source codes for these classes are given in "Appendix A.1".

PartnerVendorServer class is a subclass of Servlet. Its primary function is to bind
RMI object class PartnerVendorConnectorimp in RMI registry and return an HTML page
with  an Applet tag code to a browser. PartnerVendorServer uses
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Java2AppletTagCodeMaker to generate this Applet tag code. Since RMI functionality
and Swing interface packages used to build Applet user interface are fully supported
only in Java 2 virtual machines it was necessary to use the appropriate plug-in supplied
by Sun for the version of browsers that do not have Java 2 (all versions of Internet
Explorer, all versions of Netscape Navigator before 6.0). Java2AppletTagCodeMaker
determines which version of a browser a client uses and builds an applet tag

accordingly.

PartnerVendorConnectorimp is an RMI object which implements methods to
communicate with Access database using standard Java JDBC-ODBC bridge. Having a
separate interface class, in this case PartnerVendorConnectorint, which is implemented

by PartnerVendorConnectormp is a requirement for all RMI objects.

PartnerVendorRecordObject is a serializable class. It is used to return database

records from PartnerVendorConnectorimp methods.

Client side Applet consists of four parts:
1. PartnerVendorBrowser class
2. ConnectionHandler class
3. PartnerVendorConnectorint class
4. PartnerVendorRecordObject class

All source codes for these classes are given in "Appendix A.2".

PartnerVendorBrowser is an Applet user interface class. It handles all user
interactions and displays database controls and records. In order to communicate with
server this class uses ConnectionHandler which runs as a separate thread.

ConnectionHandler does PartnerVendorConnectorimp RMI object lookup and
returns its interface PartnerVendorConnectorint. After that ConnectionHandler calls
PartnerVendorConnectorimp  methods specified by PartnerVendorConnectorint
interface. PartnerVendorRecordObject is used to extract data returned by

PartnerVendorConnectorimp methods.

There is a screenshot of PartnerVendorBrowser user interface on the next page.



E’-g’,i'Partner,.-"'fendur Browser o ] |
Filter Options:
Marme | |
Recard type:
Cauntry | ""'| Al @ Parthers () Wendors
| Appy | | Resst |
hanrx

Address:
Bitzhewvaia Lindia, 1

Fussia

Fax
(812) 218-7436

Tvpe Fariner. Monographic

Russian Academy of Sciences. Library, Exchange Department

ot. Petersburg null null

|I|1 af

Java Applet Window

2 o)

PartnerVendorBrowser user
interface screenshot
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ASP TECHNOLOGY OVERVIEW

Active Server Pages (ASP) developed by Microsoft is another technology which
allows developers to build online database driven systems. It is different from Servlets in
a way that ASP is a scripting language approach. Instead of using compiled programs
ASP adds scripting language commands right into HTML pages stored on a server.
Whenever such pages are accessed server parses them first and runs scripting

language commands and only after that sends processed pages to clients.

Two scripting languages are supported by ASP — Visual Basic Script and JScript
(Microsoft's analog of JavaScript). This technology allows adding components written in
other languages using Microsoft ActiveX architecture. Those components are compiled
programs created in compliance with ActiveX standard and registered on an ASP server.

Standard ASP included with Microsoft's Internet Information Server (11S) already
comes with some built-in ActiveX components. Two of them are especially critical for
creating online database driven applications: Request object and ADODB object.
Request object allows server to get information about client's system and to read data

sent by client. ADODB object is a database connection program.



ASP IMPLEMENTATION

ASP communication model is very similar to the typical browser — server
communication model described in the "Servlet Implementation" chapter. Since there is
no persistent connection between client and server in this model the method of
maintaining the connection state is different from Servlet implementation. The two most
popular ways of maintaining connection state in ASP application are:

1. Cookies. ASP has a Session object which assigns a unique identification to
every client which is stored as a Cookie on a client side. Developer can add
variables describing connection to Session object. Server will automatically
map those variables with client identifier. This Cookie exists only during
browser runtime, it is not saved to client's computer.

2. HTML form fields. Server can set connection state to a hidden HTML form
field tag which will be sent to client as a part of HTML page. This approach is

used in my example.
Below is the application model of my ASP implementation.

1. Browser sends request to server. Server loads corresponding ASP page and
processes it. While processing ASP page server reads client's form fields and
determines the connection state (if no fields are available server sets default
connection state values). After that server communicates with database and

formats the results.

Server

ASP
»| Page

Browser

HTTP request

>
ODBC

ADODB |4 Database

>
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2. Server sends processed ASP page with connection state data to client.

Browser

HTTP reply processed

ASP page

—————t ==

The ASP implementation has a significantly simpler application model than
Servlet implementation and consists of just three components represented as ASP
pages:

default.asp — HTML frameset structure of user interface
2. topmenu.asp — top frame of user interface. This page sets search filter
3. main.asp — main frame of user interface. This page performs database

connection and displays the results

| used Internet Information Server 5.0 to process my ASP pages. | used Visual
Basic script as ASP scripting language. Client side can be any fourth generation or

above browser.
All source codes for ASP pages are given in "Appendix B".
default.asp — just defines the frame layout of user interface, no ASP script here.

topmenu.asp — uses ADODB object to connect to the database and sets search
fields of application.

main.asp — uses Request object to get connection state parameters, sets

connection state parameters, communicates with database and formats the results.

There is a screenshot of ASP user interface on the next page.
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COMPARISON OF ASP AND SERVLET TECHNOLOGY

If we go back and take a look at communication model diagrams for both Servlet
and ASP implementations one thing can be spotted right away: The ASP diagram is far
less complex than the Servlet diagram. Developing and programming ASP application
takes significantly less time than the Servlet application. The ASP learning curve is also
smaller. It took me about four days to make a working ASP implementation. But with
Servlet it required one week just to understand the principles behind the architecture,
and then another week and a half to develop the application.

On the other hand, the Servlet approach is very object oriented. This means that
the components initially developed for a project can later be used in other applications
with very few or no modifications. Thus Servlet technology speeds and simplifies the
development process. Since ASP uses scripting language it embeds the code right into
the HTML pages which makes programming very task specific. This creates problems
when someone wants to use the existing code for new applications. The code might
have to be modified and this takes more time and work. In some cases with ASP it is

easier to start from scratch than to modify the existing program.

From a client’s point of view, ASP implementation is "lighter". It requires only a
web browser program to work. All the processing is done on the server. In comparison to
ASP the Servlet approach does some processing on the client. In my implementation |
used Java Applet as a browsing and search tool on the client side. This Applet calls
Servlet methods via RMI; it then formats and displays the received data. This approach
makes the client do some processing on his side though the most processing is done on
the server. Although it is not as "lightweight" as the ASP implementation, the Servlet
approach gives developers a persistent connection between client and server for free
since it is a part of the architecture. Developers also do not need to worry about
maintaining the connection status since Applet has an instance of Serviet object
provided by RMI. The ASP approach binds developers to program connection status
monitoring routines. In this case there is no persistent connection available and the client
has to supply the server with its connection state information each time communication

occurs.

Another useful feature of the Servlet approach is the ability of Applet to

implement new functionality which otherwise would not be available in a client’s
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browsing program. Of course, with ASP approach developers can use a big variety of
features supported by modern browsers to incorporate dynamic elements into HTML
pages. Unfortunately, those features are non-standard and differ from one software
manufacturer to another. Thus an HTML page that uses the additional features of
Internet Explorer 5.x would not work properly in Netscape Navigator 4.x and vice versa.

On the other hand Applet, being a pure Java program, runs in all of these browsers.

Table of advantages and disadvantages of the two approaches

Servlet ASP
Learning curve slow fast
Code reusability high low
g/lt:igtaining connection integral part of architecture has to be programmed

Amount of processing

. moderate small
performed on a client

Ability to extend standard
browser functions

high; developer can
implement new functionality

moderate; developer is
limited to functions supported
by current version of browser

In conclusion, | would recommend use of the ASP implementation in cases of
small to medium size applications. For example, to provide an access to
Partners/Vendors database described in this paper, ASP implementation would be the
better choice. For more complex and larger applications like a library acquisition system,
the Servlet approach would provide better scalability and systems support and

management.
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APPENDIX A.1

PartnerVendorServer.class

/**

* HttpServl et subclass
* Provides client browser with applet tag code
* Sets RM string paraneter and bi nds RM obj ect
* on first initialization
*/

i nport javax.servlet.*;

i nport javax.servlet.http.*;

i nport java.io.*;

i nport java.util.*;

i nport java.rm.*;

public class PartnerVendor Server extends H tpServl et

{
private String host, rm String, nessage;
private int port;
private static boolean firstinit = true;

/**
* Calls Post nethod which handles all of the operations
*/
public void doGet(HttpServl et Request req,
Ht t pSer vl et Response resp) throws Servl et Exception, |CException

doPost (req, resp);
}

/**

* Binds RM object
* Returns HTM. page to client
*/
public void doPost (Htt pServl et Request req,
Ht t pSer vl et Response resp) throws Servl et Exception, | CException

{
/**
* On first initialization:
*/
if (firstlnit)
{

firstlnit = fal se;
set Host Port (req);

/**

* Sets RM string

*/

rmString = "//" + host +

": 4444/ Part ner Vendor RM (bj ";



Part ner Vendor Connect or I np Part ner Vendor RM Cbj =
new Part ner Vendor Connect or |l np();
try
{
/**
* Binds RM object
* Di spl ays nessage on error
*/
Nam ng. rebi nd(rm Stri ng,
Par t ner Vendor RM bj ) ;
nmessage = "Partner Vendor Connectorl| np bound
in RM registry: port 4444";

cat ch( Excepti on except)

{
nmessage = "Error binding
Par t ner Vendor Connectorlnp: " + except;
}
}
/**

* Sets output stream
* Creates appropriate applet tag code
*/

Servl et Qut put St ream out ;
Java2Appl et TagCodeMaker codeMaker;

resp. set Content Type("text/htm");
out = resp.getQutput Stream();

codeMaker = new Java2Appl et TagCodeMaker (req,
"Part ner Vendor Browser . cl ass", "/npservlet/");
codeMaker . addParameter("rm String", rm String);

out.println("<htm >");

out.println("<head>");
out.println("<title>Partner/Vendor Browser</title>");
out.println("</head>");

out.println("<body bgcolor=\"#ffffff\">");
out.println("<p>" + nessage + "</p>");

out. printl n(codeMaker. get TagCode());
out.println("</body>");

out.println("</htm>");

out.close();

}
/**
* Sets current serve host and port
*/
private void setHostPort (HttpServl et Request req)
{
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host
port

req. get Server Nane() ;
reg. get ServerPort();
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Java2AppletTagCodeMaker.class

/**

* Creates appropriate Java 2 plug-in tag
* code based on User-Agent val ue

*/

i nport javax.servlet.*;

i nport javax.servlet.http.*;

inport java.util.*;

public class Java2Appl et TagCodeMaker
{

private String host, codeNane, codePath, userAgent;
private int port;
private Hashtabl e paranmeters = new Hashtabl e();

/**

* Class constructor

*/

publ i c Java2Appl et TagCodeMaker (Ht t pSer vl et Request req,
String name, String path)

{
host = req. get Server Name() ;
port = req.getServerPort();
user Agent = req. get Header (" User - Agent");
codeNane = nane;
codePat h = path;
}
/**
* Method to add paraneters to applet tag code
*/
public void addParaneter(String name, String val ue)
{
par anet er s. put ( name, val ue) ;
}
/**
* Returns tag code
*/
public String get TagCode()
{

String tagCode, tnp;

String codeBase = "http://" + host + ":" +
I nteger.toString(port) + codePat h;

Enuneration enum = paraneters. keys();

/**

* Tag code for Internet Explorer
*/

if (userAgent.indexO("MSIE") > -1)
{
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t agCode = "<object classid=\"clsid: BAD9C840- 044E-
11D1- B3E9- 00805F499D93\ " w dt h=0 hei ght =0
codebase=\"http://java. sun. conl products/plugin/1.3/jinstall-13-
w n32. cab#Ver si on=1, 3,0, 0\">\n";
t agCode += "<param nane=\"code\" value=\"" +
codeNanme + "\">\n";
t agCode += "<param nane=\"codebase\" value=\"" +
codeBase + "\">\n";
t agCode += "<param nanme=\"type\"
val ue=\"appl i cati on/ x-j ava- appl et ; versi on=1. 3\ ">\ n";
t agCode += "<param name=\"scri ptable\"
val ue=\"fal se\">\n";
whi | e( enum hasMor eEl enent s())
{
tnmp = (String) enum nextEl enment () ;
tagCode += "<param name=\"" + tnmp + "\"
value=\"" + (String) parameters.get(tnp) + "\">\n";

t agCode += "</ object>";
}
/**
* Tag code for Netscape 4.Xx
*/
else if ((userAgent.indexO("Mzilla") > -1) &&
(user Agent . i ndexOf (" Net scape6”) == -1))

t agCode = "<enbed type=\"application/x-java-
appl et ; version=1.3\" code=\"" + codeNane + "\" codebase=\"" +
codeBase + "\" wi dth=0 hei ght=0";

whi | e(enum hasMor eEl enent s())

{
tnp = (String) enum next El enent ();
tagCode += " " + tnp + "=\"" + (String)
paraneters.get(tnp) + "\"";
}

tagCode += " scriptable=\"fal se\"
pl ugi nspage=\"http://java. sun. conf product s/ pl ugi n/ 1. 3/ pl ugi n-
install.htnmd\">\n";
t agCode += "</ enbed>";
}

/**

* Tag code for Netscape 6
*/
el se

{
tagCode = "<applet code=\"" + codeNane + "\"
codebase=\"" + codeBase + "\" w dt h=0 hei ght =0>\ n";
whi | e(enum hasMor eEl enent s())
{
tnp = (String) enum next El enent ();
tagCode += "<param nanme=\"" + tnmp + "\"
value=\""+ (String) paraneters.get(tnp) + "\">\n";



}
t agCode += "</ applet>";

}
return tagCode;
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PartnerVendorConnectorint.class

/**

* Interface class for PartnerVendor Connectorl np
* RM obj ect
*/

inmport java.rm.?*;

i nport java.sqgl.?*;

public interface PartnerVendor Connectorlnt extends Renote

{

voi d start Connection() throws RenoteException, SQLExcepti on,
Cl assNot FoundExcepti on, Exception;

bool ean hasNext Record() throws RenoteException;

bool ean hasPrevi ousRecord() throws RenoteExcepti on;

Par t ner Vendor Recor dObj ect next Record() throws
Renot eExcepti on, SQLExcepti on;

Par t ner Vendor Recor dObj ect previ ousRecord() throws
Renot eExcepti on, SQLExcepti on;

int getCurrentPosition() throws RenoteException;

i nt getTotal Records() throws RenpteException;

bool ean search(String sql String) throws RenoteException,
SQLExcepti on;

String[] getCountryNanmes() throws RenpteException,
SQLExcepti on;
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PartnerVendorConnectorimp.class

/**

* RM object inplenentation class
* Uses JdbcOdbcDriver to connect to Access dat abase
*/

inmport java.rm.?*;

i mport java.rm.server. Uni cast Renot eCbj ect ;

i mport java.io.*;

i nport java.sqgl.?*;

inport java.util.*;

public class PartnerVendor Connectorl np extends
Uni cast Renpt eQbj ect i npl enent s Part ner Vendor Connect or | nt

{

/**
* JDBS connecti on obj ect
*/
private Connection dbConnecti on;

/**

* Vector to store record sets
*/
private Vector RecordSet = new Vector (30);

private int total Records = 0, currentPosition = 0;
private static final int GET_NEXT = 0, CGET_PREVICQUS = 1;

/**

* Cl ass constructor

*/
publ i ¢ PartnerVendor Connectorlnp() throws RenoteException
{

super();

}
/**

* Staring new connection

*/

public void startConnection() throws RenoteException,
SQLException, C assNot FoundException, Exception
{
St at enent dbSt at enent ;
Resul t Set dbResul t Set ;

d ass. for Nanme("sun. j dbc. odbc. JdbcCGdbcDri ver ") . newl nst ance();
dbConnection =
Dri ver Manager . get Connecti on("j dbc: odbc: Part ner sVendors") ;
dbSt at enent = dbConnecti on. createStatenment();
dbResul t Set = dbSt at enent . execut eQuer y(" SELECT * FROM
Part ner sVendors CORDER BY PCODE; ") ;



popul at eRecor dSet (dbResul t Set) ;
dbResul t Set . cl ose();

dbSt at enent . cl ose();

set Tot al Records();

}
/**
* Checks if next record exists
*/
publ i c bool ean hasNext Record() throws RenoteException
{
if (currentPosition < RecordSet. size()) return
true;
el se return fal se;
}
/**
* Checks if previous record exists
*/
publ i c bool ean hasPrevi ousRecord() throws RenoteException
{
if (currentPosition > 1) return true;
el se return fal se;
}
/**
* Returns current record index
*/
public int getCurrentPosition() throws RenoteException
{
return currentPosition;
}
/**
* Returns total nunmber of records
*/
public int getTotal Records() throws RenoteException
{
return total Records;
}
/**
* CGets next record
*/

publ i c Partner Vendor Recor dObj ect next Record() throws
Renot eExcepti on, SQLExcepti on

{
}

/**

* CGets previous record

return get Record( GET_NEXT);
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*/
publ i c PartnerVendor RecordChj ect previ ousRecord() throws
Renot eExcepti on, SQLExcepti on

{
}

/**
* Searches based on the SQ string
* Popul ates record set Vector with records from dat abase
* Returns true if results were found,
* fal se otherw se
*/
public bool ean search(String sql String) throws
Renot eExcepti on, SQLExcepti on

{

return get Record( GET_PREVI QUS) ;

St at enent dbSt at enent ;
Resul t Set dbResul t Set ;

dbSt at enent dbConnecti on. creat eSt at enent () ;
dbResul t Set dbSt at enment . execut eQuery(sql String);
popul at eRecor dSet (dbResul t Set ) ;

dbResul t Set . cl ose();

dbSt at enent . cl ose();

current Position = O;

set Tot al Records();

if (total Records > 0) return true;
el se return fal se;

}
/**

* Returns String array of unique contry nanmes
* in database

*/

public String[] getCountryNames() throws RenoteException,
SQLEXception

{

St at ement dbSt at enent Tenp;

Resul t Set dbResul t Set Tenp;

Vector resultVector = new Vector();
String[] result;

dbSt at enent Tenp = dbConnecti on. creat eSt at enent () ;
dbResul t Set Tenp = dbSt at enent Tenp. execut eQuer y(" SELECT
DI STI NCT COUNTRY FROM Part ner sVendors ORDER BY COUNTRY; ") ;

whi | e(dbResul t Set Tenp. next ())
{

resul t Vect or. addEl enent (dbResul t Set Tenp. get St ri ng(" COUNTRY")
);
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}

dbResul t Set Tenp. cl ose();
dbSt at enent Tenp. cl ose() ;

result = new String[resultVector.size()];
resul t Vector. copylnto(result);

return result;

}
/**

* Sets total nunber of records in record set

*/

private void set Total Records()

{

t ot al Records = RecordSet. size();

}
/**

* Returns record fromrecord set based on acti onCode

*/

private PartnerVendor Recor dObj ect get Record(int acti onCode)
{

if (actionCode == GET_NEXT) currentPosition++;
el se currentPosition--;

return (PartnerVendor Recor dObj ect)
Recor dSet . el enent At (current Position-1);

}
/**

* Popul ates record set Vector with records from dat abase
*
*/
private void popul at eRecordSet (Resul t Set records) throws
SQLEXception
{
St at ement dbSt at enent Tenp;
Resul t Set dbResul t Set Tenp;
String pcode;
Par t ner Vendor Recor dQbj ect record;

if (RecordSet.size() > 0)
Recor dSet . renmoveAl | El enent s() ;

whi | e(records. next())

{
record = new Part ner Vendor Recor dObj ect () ;
pcode = records. getString("PCODE");
record. set Pcode( pcode);
record. set Type(records.getInt("TYPE"));
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/**
* Checks record type: Partner 0 or Vendor 1
*/
if (record.getType() == 0)
{
/**
* Gets partner type
*/

dbSt at enment Tenp =
dbConnecti on. creat eSt at enent () ;

dbResul t Set Tenp =
dbSt at enent Tenp. execut eQuer y(" SELECT PTYPE FROM Part ner Types
VWHERE PCODE = '" + pcode + "';");

dbResul t Set Tenp. next () ;

record. set Pt ype(dbResul t Set Tenp. get I nt ("PTYPE"));
dbResul t Set Tenp. cl ose();
dbSt at enent Tenp. cl ose();

}

el se

{
/**
* CGets vendor profile if there is one
*/

dbSt at enent Tenp
dbConnecti on. creat eSt at enent () ;

dbResul t Set Tenp
dbSt at enent Tenp. execut eQuer y(" SELECT PROFI LE FROM Vendor Profil es
WHERE PCCDE = '" + pcode + "’ ;");

i f (dbResul t Set Tenp. next ())
record. setProfil e(dbResul t Set Tenp. get Stri ng(" PROFI LE") ) ;

dbResul t Set Tenp. cl ose();

dbSt at enent Tenp. cl ose();

}

record. set Nane(records. get String(" NAVE"));
record. setStreet(records. getString("STREET"));
record.setCity(records.getString("ClTY"));
record. setState(records. getString("STATE"));
record. set Country(records. getString("COUNTRY"));
record. set Phonel(records. get String("PHONEL"));
record. set Phone2(records. getStri ng( "PHONE2") ) ;
record. set Fax(records. get String("FAX"));
record.setEmail 1(records. getString("EMAIL1"));
record. set Emai | 2(records. get Stri ng("EMAI L2" )),
record. set Cperson(records. getString("CPERSON'));

/**

* Gets Notes if there are ones
*f
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dbSt at enment Tenp = dbConnecti on. creat eSt at enent () ;
dbResul t Set Tenp =

dbSt at enent Tenp. execut eQuer y(" SELECT NOTES FROM

Part ner Vendor Not es WHERE PCODE = '" + pcode + "';");
i f (dbResult Set Tenp. next())

record. set Not es(dbResul t Set Tenp. get Stri ng(" NOTES") ) ;
dbResul t Set Tenp. cl ose();
dbSt at enment Tenp. cl ose() ;

Recor dSet . addEl enent (record) ;



PartnerVendorRecordObject.class

/**

* Serializable class to store and
* to transmt records from dat abase
*/

i nport java.io.*;

public class PartnerVendor RecordObj ect extends Cbject inplenents

Serializable

{
private String pcode;
private int type;
private int ptype;
private String nane;
private String street;
private String city;
private String state;
private String zip;
private String country;
private String phonel,
private String phone2;
private String fax;
private String enail 1,
private String emil 2;
private String cperson;
private String notes;
private String profile;

publ i c PartnerVendor Recor dObj ect ()
{
pcode = null;
type = -1;
ptype = -1;
nane = nul | ;
street = null;
city = null;
state = null;
zZip = null;
country = null;
phonel ul I ;
phone2 ul I ;
fax = n
email 1 [
emai |l 2 [
cperson = nu
notes = nul | ;
profile = null;

T L == I

n
n
I
nul |
nul |
nul

}

public void setPcode(String s)



{

}

public String getPcode()
{

}

public void setType(int i)
{

pcode = s;

return pcode;

type = i;
}
public int getType()
{
return type;
}

public void setPtype(int i)
{

ptype = i;
}
public int getPtype()
{
return ptype;
}

public void setName(String s)
{

name = s;
}
public String getNane()
{

return nane,;
}

public void setStreet(String s)
{

}

public String getStreet()
{

}

public void setCity(String s)
{

street = s;

return street;

city = s;
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}
public String getGity()
{
return city;
}

public void setState(String s)
{

state = s;
}
public String getState()
{
return state;
}

public void setZip(String s)
{

zZip = s;
}
public String getZip()
{
return zip;
}

public void setCountry(String s)
{

}

public String getCountry()
{

}

public void setPhonel(String s)
{

}

public String getPhonel()
{

}

public void setPhone2(String s)
{

}

country = s;

return country;

phonel = s;

return phonel;

phone2 = s;
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public String getPhone2()
{

}

public void setFax(String s)
{

return phone2;

fax = s;
}
public String getFax()
{
return fax;
}

public void setEmil 1(String s)
{

}

public String getEmail 1()
{

}

public void setEmil 2(String s)
{

}

public String getEmail 2()
{

}

public void setCperson(String s)
{

}

public String getCperson()
{

}

public void setProfile(String s)
{

}

public String getProfile()
{

emaill = s;

return email 1;

email 2 = s;

return email 2;

cperson = s;

return cperson;

profile = s;
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return profile;

}

public void setNotes(String s)
{

}

public String getNotes()
{

}

notes = s;

return notes;
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APPENDIX A.2

PartnerVendorBrowser.class

/**

* Applet QU class. Uses ConnectionHandl er. cl ass
* inplenented as a separate Thread to communi cate
* with server.

* Gets RM paraneter fromweb page.

*/

i nport java. appl et.*;

i nport java.aw.?*;

i nport java.aw.event.?*;
i nport java.net.?*;

i nport javax.sw ng. *;

public class PartnerVendor Browser extends JApplet inplenments
ActionLi stener, W ndowLi st ener

{
/**
* @J conponents
*
private JFrane mai nFrane;
private JLabel |abelFilter, |abel Nane, |abel Country,
| abel RecordType, | abel CurrentPosition, |abel O, |abel Total;
private JTextField textFiel dNamne;
private JConboBox conboBoxCountry;
private JRadi oButton radi oButtonAll, radioButtonPartners,
r adi oBut t onVendor s;
private JButton buttonApply, buttonReset, buttonPrevious,
but t onNext ;
private JEditorPane browsePane;
private | magel con iconPrevious, iconNext;

/**

* Connection obj ect
*/
private Connecti onHandl er handl er;

/**

* Gets RM paraneter fromweb page
* Starts connection with server
*/
public void init()
{
createDi al og();
handl er = new Connecti onHandl er (t hi s,
get Paraneter("rm String"));
handl er. set Act i onCode( handl er. ACTI ON_START) ;
handl er. run();



}

/**

* Method to set text in browsePain object

* browsePain is used to display records from dat abase
*/

public void setBrowsePane(String s)

{
}

/**

* Method to enabl e/ di sabl e buttonPrevious
*/
public void setButtonPrevi ous(bool ean b)

br owsePane. set Text (s);

{
but t onPr evi ous. set Enabl ed(Db) ;
}
/**
* Method to enabl e/ di sabl e butt onNext
*/
public void setButtonNext (bool ean b)
{
but t onNext . set Enabl ed(b) ;
}
/**

* Returns true if radioButtonAll is sel ected
*/
public bool ean isAll Sel ected()

{

return radi oButtonAll.isSel ected();
}
/**
* Sel ect s/ desel ects radi oButtonAl
*/
public void setAll (bool ean b)
{

radi oButt onAl | . set Sel ect ed(b);
}
/**

* Returns true if radi oButtonPartners is selected
*/
publ i c bool ean i sPartnersSel ect ed()

{
}

/**

return radi oButtonPartners.isSel ected();
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* Sel ect s/ desel ects radi oButtonPartners
*f
public void setPartners(bool ean b)

{
}

/**

* Returns true if radi oButtonVendors is sel ected
*/

public bool ean i sVendorsSel ected()

{
}

/**

* Sel ect es/ desel ects radi oButtonVendors
*/

public void setVendors(bool ean b)

radi oButt onPartners. set Sel ect ed(b);

return radi oButtonVendors.isSel ected();

{
radi oButt onVendor s. set Sel ect ed(b);
}
/**
* Returns val ue of textFieldNane
*/
public String get NaneFi el d()
{
return textFi el dNanme. get Text () ;
}
/**
* Sets value of textFieldName
*/
public void setNaneFi el d(String s)
{
t ext Fi el dNane. set Text (s);
}
/**

* Returns sel ected val ue of conboBoxCountry
*/

public String get CountryNanme()

{

}

/**
* Sets val ue of conboBoxCountry based on index
*/

public void sel ect CountryNane(int i)

{

return (String) conmboBoxCountry. getSel ectedlten();
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conmboBoxCount ry. set Sel ect edl ndex(i);
}

/**

* Sets conmboBoxCountry values fromString array
*/

public void setCountryNames(String[] names)

{
int i;
conmboBoxCountry. addl tem("");
for(i=0;i<names.|ength;i++)
{
conmboBoxCount ry. addl t em( nanmes[i]);
}
}
/**
* Sets | abel CurrentPosition val ue
*/
public void setCurrentPosition(String s)
{
| abel Current Posi tion. set Text(s);
}
/**
* Sets | abel Total value
*/
public void setTotal (String s)
{
| abel Total . set Text(s);
}
/**
* Creates user interface dialog
*/
private void createD al og()
{

mai nFrame = new JFrane();
Cont ai ner nai nCont ai ner = mai nFranme. get Cont ent Pane() ;
String codebase = get Paraneter("codebase");

JPanel panel North = new JPanel ();
panel Nort h. set Layout (nul ) ;
panel Nort h. set Bounds(0, 0, 420, 130) ;

mai nFrane. set Si ze(430, 500) ;

mai nFrane. setTitl e("Part ner/ Vendor Browser");
mai nFrane. set Resi zabl e(fal se);

mai nFrane. set Locat i on(150, 150) ;



12));

12));

12));

12));
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mai nFrame. addW ndowLi st ener (thi s);

| abel Filter = new JLabel ("Filter Options:");
| abel Filter. setBounds(8, 0, 84, 24);
| abel Filter. set Font (new Font ("Di al og", Font.BOLD

| abel Fi |l ter. set For eground( Col or. bl ack);
panel Nort h. add(l abel Filter);

| abel Nanme = new JLabel (" Nanme");

| abel Nane. set Bounds( 24, 24, 48, 24) ;

| abel Nane. set Font (new Font ("Di al og", Font.PLAIN, 12));
| abel Nane. set For egr ound( Col or. bl ack) ;

panel Nort h. add( | abel Nane) ;

text Fi el dName = new JText Fi el d();
t ext Fi el dNane. set Bounds(72, 24, 120, 24);
panel Nort h. add(t ext Fi el dName) ;

| abel Country = new JLabel (" Country");
| abel Count ry. set Bounds( 24, 60, 48, 24) ;
| abel Country. set Font (new Font (" Di al og", Font.PLAI N

| abel Country. set For egr ound( Col or. bl ack);
panel Nort h. add(| abel Country);

conmboBoxCountry = new JConboBox();
conmboBoxCount ry. set Bounds(72, 60, 120, 24);
panel Nort h. add( conboBoxCount ry) ;

| abel Recor dType = new JLabel ("Record type:");
| abel Recor dType. set Bounds( 216, 36, 72, 24) ;
| abel Recor dType. set Font (new Font ("Di al og", Font.PLAIN

| abel Recor dType. set For egr ound( Col or . bl ack) ;
panel Nort h. add(| abel Recor dType);

radi oButtonAll = new JRadi oButton("All");
radi oButt onAl | . set Font (new Font (" Di al og", Font. PLAI N,

radi oButt onAl | . set Bounds( 216, 60, 36, 24) ;
radi oButt onAl | . set Sel ect ed(true);

radi oButt onAl | . addAct i onLi stener (this);
panel Nort h. add(radi oButtonAl | );

radi oButtonPartners = new JRadi oButton("Partners");
radi oButt onPart ners. set Font (new Font (" Di al og"

Font.PLAIN, 12));

radi oButt onPart ners. set Bounds( 264, 60, 72, 24) ;
radi oButt onPart ners. addActi onLi stener(this);
panel Nort h. add( r adi oButt onPart ners);
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radi oButt onVendors = new JRadi oButton("Vendors");

r adi oBut t onVendor s. set Font (new Font (" Di al og"
Font. PLAIN, 12));

r adi oBut t onVendor s. set Bounds( 348, 60, 72, 24);

r adi oBut t onVendor s. addActi onLi stener (this);

panel Nort h. add(r adi oButt onVendor s) ;

butt onApply = new JButton("Apply");
but t onAppl y. set Bounds(139, 96, 72, 24) ;
but t onAppl y. addActi onLi stener(this);
panel Nort h. add( but t onAppl y) ;

butt onReset = new JButton("Reset");
but t onReset . addActi onLi stener(this);
but t onReset . set Bounds( 223, 96, 72, 24) ;
panel Nort h. add( but t onReset);

br ownsePane = new JEdit or Pane();
br owsePane. set Cont ent Type("text/htm ");
br owsePane. set Edi t abl e(f al se);

JScrol | Pane centerScrol | Pane = new JScrol | Pane();
cent er Scr ol | Pane. set Bounds( 8, 135, 410, 253) ;
cent er Scrol | Pane. get Vi ewport (). add( br owsePane) ;

JPanel panel South = new JPanel ();
panel Sout h. set Layout (nul | );
panel Sout h. set Bounds( 8, 408, 410, 39);

try

{
i conPrevi ous = new | magel con( new
URL( codebase+"previous.gif"));

cat ch( Excepti on except)

{
}

but t onPrevi ous = new JButton(iconPrevious);
but t onPr evi ous. set Bounds( 0, 0, 24, 24) ;

butt onPr evi ous. addAct i onLi stener (this);
panel Sout h. add( but t onPr evi ous) ;

| abel Current Position = new JLabel ();

| abel Current Position. setHori zontal Al i gnment (Swi ngConstants. C
ENTER)
| abel Current Posi tion. set For egr ound( Col or. bl ack) ;
| abel Current Posi tion. set Font (new Font (" Di al og"
Font. PLAIN, 12));
| abel Current Posi tion. set Bounds( 24, 0, 36, 24) ;
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panel Sout h. add(| abel Current Posi tion);

| abel & = new JLabel ("of");

| abel O . set Hori zont al Al i gnment ( Swi ngConst ant s. CENTER)
| abel O . set For egr ound( Col or. bl ack) ;

| abel O . set Font (new Font ("Di al og", Font.PLAIN, 12));
| abel OF . set Bounds(72, 0, 16, 24);

panel Sout h. add(| abel OF);

| abel Total = new JLabel ();

| abel Total . set Hori zont al Al i gnnent ( Swi ngConst ant s. CENTER)
| abel Tot al . set For egr ound( Col or. bl ack) ;
| abel Total . set Font (new Font (" Di al og", Font.PLAI N
12));
| abel Tot al . set Bounds( 96, 0, 36, 24) ;
panel Sout h. add( | abel Tot al ) ;

try

{
i conNext = new | magel con( new
URL( codebase+"next.gif"));

cat ch( Excepti on except)

{
}

but t onNext = new JButton(iconNext);
but t onNext . set Bounds( 132, 0, 25, 24);
but t onNext . addAct i onLi stener (this);
panel Sout h. add( but t onNext ) ;

mai nCont ai ner. set Layout (nul I);

mai nCont ai ner . add( panel Nort h);

mai nCont ai ner . add( cent er Scr ol | Pane) ;
mai nCont ai ner. add( panel Sout h) ;

mai nFramne. set Vi si bl e(true);

}

/**

* Checks user action and perforns operations
* based on it

*/
public void actionPerfornmed(Acti onEvent e)
{ /**
* Sets radioButtonAll behavior
*/
if (e.getSource() == radi oButtonAll)
{

radi oButtonAl | . set Sel ect ed(true);
radi oButt onPart ners. set Sel ect ed(fal se);



radi oBut t onVendor s. set Sel ect ed(f al se);

}
/**
* Sets radi oButtonPartners behavi or
*/
if (e.getSource() == radi oButtonPartners)
{
radi oBut t onPartners. set Sel ected(true);
radi oButt onAl | . set Sel ect ed(fal se);
radi oBut t onVendor s. set Sel ect ed(f al se);
}
/**
* Sets radi oButtonVendors behavi or
*/
if (e.getSource() == radi oButtonVendors)
{
radi oBut t onVendor s. set Sel ect ed(true);
radi oButt onAl | . set Sel ect ed(fal se);
radi oBut t onPartners. set Sel ect ed(fal se);

}

/**
* Runs search filter
*/
if (e.getSource() == buttonApply)

handl er. set Acti onCode( handl er. ACTI ON_SEARCH) ;
handl er.run();

}
/**
* Resets search filter
*/
if (e.getSource() == buttonReset)
handl er. set Acti onCode( handl er . ACTI ON_RESET) ;
handl er. run();
}
/**
* Di splays next record
*/
if (e.getSource() == buttonNext)
handl er. set Acti onCode( handl er . ACTI ON_GETNEXT) ;
handl er. run();
}
/**
* Di splays previous record
*/
if (e.getSource() == buttonPrevious)

handl er. set Acti onCode( handl er. ACTI ON_GETPREVI QUS) ;
handl er.run();



}

public void wi ndowActi vat ed( W ndowEvent e)

{

}
public void wi ndowd osed( W ndowEvent e)
}
/**
:/ Cl ose di al og wi ndow and exits

public void wi ndowd osi ng( W ndowEvent e)
{

mai nFr ane. di spose();
System exit (0);
}

public void w ndowDeacti vat ed( W ndowEvent e)

{
}

public void wi ndowDei coni fi ed( WndowEvent e)

{
}

public void wi ndow coni fi ed( W ndowEvent e)

{
}

public void wi ndowOpened( W ndowEvent e)

{
}
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ConnectionHandler.class

/**

* RM connection handling class. Inplenmented as a separate
* Thread

*/

inmport java.rm.?*;

i nport java.aw.?*;

i nport javax.sw ng. *;

i nport java.sqgl.?*;

public class Connecti onHandl er extends Thread

{

private PartnerVendor Browser source;

/**

* | nstance of RM object

*/

private PartnerVendor Connectorlnt dbConnector;

private int actionCode = O;

/**

* Action codes

*/

public static final int ACTION START = 0;
public static final int ACTION GETNEXT = 1;
public static final int ACTION GETPREVI QUS = 2;
public static final int ACTI ON SEARCH = 3;
public static final int ACTION RESET = 4;

/**

* C ass constructor

* Connects to RM registry, binds rm String to interface

*/

publ i ¢ Connecti onHandl er ( Part ner Vendor Browser obj, String
rm String)

super();
source = obj;
try
{
dbConnect or = (PartnerVendor Connector | nt)
Nam ng. | ookup(rm String);
}

cat ch( Excepti on except)

{
new
JOpt i onPane() . showivessageDi al og(source, "Error:
"+except,"Error", (new JOpti onPane(). ERROR _MESSACE) ) ;

}



}
/**
* Sets action code
*/
public void setActionCode(int i)
{
actionCode = i;
}
/**

* Thread run nethod. Perforns acti ons based
* on the value of actionCode

*/
public void run()
{
swi tch(acti onCode)
{
/**
* Start new connecti on
*/
case O:

try

dbConnect or. st art Connection();
i f (dbConnector. hasNext Record())

{
get Next Record();

sour ce. set Count r yNanmes( dbConnect or . get Count r yNanes() ) ;
}
el se new
JOpt i onPane() . showessageDi al og(sour ce, "Dat abase i s
enpty”,"Error", (new JOpti onPane() .| NFORMATI ON_MESSAGE) ) ;

cat ch( Excepti on except)
{
new

JOpt i onPane() . showivessageDi al og(source, "Error:
"+except, "Error", (new JOpti onPane() . ERROR _MESSACE) ) ;

}
br eak;
/**
* CGet next record
*/
case 1:
get Next Record();
br eak;
/**
* Get previous record
*/

case 2:
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get Previ ousRecord();

br eak;
/**
* Search, do not reset
*
case 3:
search(fal se);
br eak;
/**
* Reset
*
case 4.
search(true);
br eak;
}
}
/**

* CGets next record
* First checks if there is one avail able
* Di spl ays nessage on error

*/
private void get Next Record()
{

try

{

set Di al ogFr omRecor d(dbConnect or. next Record());
set NavBut t ons();

cat ch(Excepti on except)

{
new
JOpt i onPane() . showMessageDi al og(source, "Error
"+except,"Error", (new JOpti onPane(). ERROR_MESSACE) ) ;

}
}

/**

* CGets previous record
* First checks if there is one avail able
* Di spl ays nessage on error

*/
private void getPrevi ousRecord()
{

try

{

set Di al ogFr omRecor d(dbConnect or. previ ousRecord());
set NavBut t ons() ;
}

cat ch( Excepti on except)

{
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new
JOpt i onPane() . showivessageDi al og(source, "Error:
"+except, "Error", (new JOpti onPane(). ERROR MESSACE) ) ;
}
}
/**
* CGets record val ues from Part ner Vendor Recor dQbj ect,
formats them
* and sets browsePane in PartnerVendor Browser. cl ass
*/

private void setDi al ogFronRecor d( Part ner Vendor Recor dCbj ect
record)

{
String tnp;

tnmp = "<p><b>" + record.getPcode() + "</b><br>\n";
tnmp += "<u>Type: </ u> <i>";
swi tch(record. get Type())

{
case O:
tnp += "Partner. ";
swi tch(record. get Ptype())
{
case O:
tnmp += "Mbonographic”;
br eak;
case 1:
tnmp += "Serial";
br eak;
case 2:
tmp += "Serial and Monographic”;
br eak;
}
br eak;
case 1:
tnmp += "Vendor";
br eak;
}

tnmp += "</i></p>\n";

tnp += "<p><b>" + record.getNane() + "</b></p>\n";
tnp += "<p><u>Address: </ u><br>\n";

tnp += record.getStreet() + "<br>\n";

tnp += record.getCity() +" " + record.getState() + "
" + record.getZip() + "<br>\n";

tnp += record.getCountry() + "</p>\n";
if (record.getPhonel() '= null || record. get Phone2()

{

= null)

tnp += "<p><u>Phone: </ u><br>\n";
if (record.getPhonel() !'= null)



56

tnmp += record. get Phonel();
if (record.getPhone2() !'=null) tnp +=
"<br>\n";

if (record.getPhone2() !'=null) tnp +=
record. get Phone2();
tnp += "</ p>\n";

}
if (record.getFax() !'= null)
{
tnp += "<p><u>Fax</u><br>\n";
tnp += record. getFax() + "</p>\n";
}
if (record.getEmail1() '= null || record.getEmail 2()
I'= null)
{
tnp += "<p><u>Emai | : </ u><br>\n"
if (record.getEmail1() !'= null)
{
tnp += record.getEmail 1();
if (record.getEmail2() !'=null) tnp +=
"<br>\n";

if (record.getEmail2() !'=null) tnmp +=
record. get Phone2();
tnmp += "</p>\n";

}
if (record.getCperson() != null)
{
tnp += "<p><u>Cont act person</u><br>\n";
tnp += record. get Cperson() + "</p>\n";
}
if (record.getProfile() !'= null)
{
tnp += "<p><u>Profil e</u><br>\n";
tnp += record.getProfile() + "</ p>\n";
}
if (record.getNotes() != null)
{
tnp += "<p><u>Not es</ u><br>\n";
tnp += record.getNotes() + "</p>\n";
}

sour ce. set BrowsePane(t np) ;



/**

* Enabl es/ di sabl es previ ous and next buttons and
* sets values of current position and total nunber of

recor ds

*

*/

in PartnerVendor Browser. cl ass

private void setNavButtons() throws Exception

{

sour ce. set But t onPr evi ous(dbConnect or . hasPr evi ousRecord());

sour ce. set But t onNext (dbConnect or . hasNext Record() ) ;
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source. setCurrent Positi on(Integer.toString(dbConnector. get Cu
rrentPosition()));

source. set Total (I nteger.toString(dbConnector. get Tot al Recor ds

0));
}

/**

*

*/

Performs search; resets on true
* Di spl ays nessage on error

private void search(bool ean reset)

{

LI KE " %

+

String sSQ;
bool ean ok;

sSQL = "SELECT * FROM Part nersVendors WHERE ";

if (reset)

{
source. set NanmeFi el d("");
sour ce. sel ect Count r yNane(0) ;
source.setAll (true);
source. set Part ners(fal se);
sour ce. set Vendor s(fal se);
sour