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About This Document

Thisdocument describes the University sampl e applicationsthat are provided with the
BEA WebLogic Enterprise™ software.

This document covers the following topics:

Chapter 1, “Introduction,” provides an overview of the sample applications.

Chapter 2, “Setting Up Your Environment,” describes the system requirements
and provides information about setting up the system environment variables and
parameters in th&JBBCONFI G file.

Chapter 3, “The Basic Sample Application,” describes the Basic sample
application.

Chapter 4, “The Security Sample Application,” describes the Security sample
application.

Chapter 5, “The Transactions Sample Application,” describes the Transactions
sample application.

Chapter 6, “The Wrapper Sample Application,” describes the Wrapper sample
application.

Chapter 7, “The Production Sample Application,” describes the Production
sample application.

Appendix A, “Setting Up the Database,” describes how to set up the database
that is used with the University sample applications.
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What You Need to Know

This document isintended for application designers and programmers who would find
a set of progressive examples useful in understanding the WebL ogic Enterprise
software.

e-docs Web Site

The BEA WebL ogic Enterprise product documentation is available on the BEA

Systems, Inc. corporate Web site. From the BEA Home page, click the Product
Documentation button or go directly to the “e-docs” Product Documentation page at
http://e-docs.bea.com

How to Print the Document

You can print a copy of this document from a Web browser, one file at a time, by usinc
the File—>Print option on your Web browser.

A PDF version of this document is available on the WebLogic Enterprise
documentation Home page on the e-docs Web site (and also on the documentation
CD). You can open the PDF in Adobe Acrobat Reader and print the entire documen
(or a portion of it) in book format. To access the PDFs, open the WebLogic Enterprise
documentation Home page, click the PDF Files button, and select the document yoL
want to print.

If you do not have Adobe Acrobat Reader installed, you can download it for free from
the Adobe Web site dttp://www.adobe.corh
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How to Print the Document

Related Information

For more information about CORBA, Java 2 Enterprise Edition (J2EE), BEA

Tuxedo®, distributed object computing, transaction processing, C++ programming,
and Java programming, see tNebLogic Enterprise Bibliography in the WebLogic
Enterprise online documentation.

Contact Us!

Your feedback on the BEA WebLogic Enterprise documentation is important to us.
Send us e-mail atocsupport@bea.com if you have questions or comments. Your
comments will be reviewed directly by the BEA professionals who create and update
the WebLogic Enterprise documentation.

In your e-mail message, please indicate that you are using the documentation for the
BEA WebLogic Enterprise 5.1 release.

If you have any questions about this version of BEA WebLogic Enterprise, or if you
have problems installing and running BEA WebLogic Enterprise, contact BEA
Customer Support through BEA WebSUPPORWatwv.bea.comYou can also

contact Customer Support by using the contact information provided on the Customer
Support Card, which is included in the product package.

When contacting Customer Support, be prepared to provide the following information:
m Your name, e-mail address, phone number, and fax number

m Your company nhame and company address

m Your machine type and authorization codes

m The name and version of the product you are using

m A description of the problem and the content of pertinent error messages
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Documentation Conventions

Xii

The following documentation conventions are used throughout this document.

Convention

Item

boldface text

Indicates terms defined in the glossary.

Ctrl+Tab Indicates that you must press two or more keys simultaneously.
italics Indicates emphasis or book titles.
nonospace Indicates code samples, commands and their options, data structures and
t ext their members, data types, directories, and filenames and their extensions.
M onospace text also indicates text that you must enter from the keyboard.
Examples:
#include <iostreamh> void main ( ) the pointer psz
chnmod u+w *
\tux\ dat a\ ap
. doc
t ux. doc
Bl TMAP
f 1 oat
nonospace I dentifies significant wordsin code.
bol df ace Example:
text . .
void commit ( )
nonospace Identifies variables in code.
italic Example:
t ext .
String expr
UPPERCASE Indicates device names, environment variables, and logical operators.
TEXT Examples:
LPT1
SIGNON
OR
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Documentation Conventions

Convention

Item

{1}

Indicates a set of choicesin a syntax line. The braces themselves should
never be typed.

[]

Indicates optional itemsin a syntax line. The brackets themsel ves should
never be typed.

Example:

buil dobjclient [-v] [-0o name | [-f file-list]...
[-1 file-list]...

Separates mutually exclusive choicesin a syntax line. The symbol itself
should never be typed.

Indicates one of the following in acommand line:

m  That an argument can be repeated severa timesin acommand line

m  That the statement omits additional optional arguments

m  That you can enter additional parameters, values, or other information
The ellipsisitself should never be typed.

Example:

buil dobjclient [-v] [-0o name | [-f file-list]...
[-1 file-list]...

Indicates the omission of items from a code example or from asyntax line.
The vertical ellipsisitself should never be typed.
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CHAPTER

1 Introduction

Thistopic describes the University sample applications provided with the WebL ogic
Enterprise software. The sample applications provide client and server programmers
with the basic concepts of developing distributed client/server applications using the
WebL ogic Enterprise software and introduces many of the more advanced features of
the WebL ogic Enterprise product.

Thistopic includes the following sections:
m  An Overview of the University Sample Applications

m Naming Conventions Used in the University Sample Applications

An Overview of the University Sample
Applications

The WebL ogic Enterprise software includes a sample application suite based on client
and server applicationsimplemented at a university. Each University sample
application demonstrates anew set of WebL ogic Enterprise features while building on
the experience obtained from the previous examples. The University sample
applications are intentionally simplified to demonstrate only the steps and processes
associated with using a particular feature of the WebL ogic Enterprise product.
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1 Introduction

Table 1-1 describes the University sample applications.

Table 1-1 The University Sample Applications

University Description
Sample Application

Basic Describes how to create WebL ogic Enterprise client
and server applications, configure the WebL ogic
Enterprise application, and build and run the client and
server gpplicationsincluded in the Basic sample
application. CORBA C++, CORBA Java, and ActiveX
client applications are provided aswell asa C++ server
application.

Security Adds application-level security to the client
applications in the Basic sample application and to the
configuration of the WebL ogic Enterprise application.

Transactions Adds transactional objects to the client and server
applicationsin the Basic sample application. The
Transactions sample application demonstrates how to
use the Implementation Configuration File (ICF) to
define transaction policies for CORBA objects.

Wrapper Demonstrates how to wrap an existing BEA Tuxedo
application as a CORBA object.

Production Demonstrates replicating server applications, creating
statel ess objects, and implementing factory-based
routing in server applications.

Use the University sample applications in conjunction with the following manuals:
m Getting Sarted
m Creating Client Applications

m Creating C++ Server Applications
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Naming Conventions Used in the University Sample Applications

Naming Conventions Used in the University
Sample Applications

The naming conventions listed and described in Table 1-2 are used in the code of the
University sample applications.

Table 1-2 Naming Conventions Used in the Univer sity Sample Applications

Convention Description

crs The abbreviation for course.

syn The abbreviation for synopsis.

det The abbreviation for details.

| st The abbreviation for list.

enum The abbreviation for enumerator.
stu The abbreviation for student.

num The abbreviation for number.

cur The abbreviation for current.
_oref A CORBA: : Obj ect reference.
_ref A typed object reference.

p_ The abbreviation for ptr.

vV_ The abbreviation for var.

S_ The abbreviation for file static data.
m The abbreviation for class member data.

method names and
variable names

Use all lowercase |etters for the name and underscoresto
separate words within the method name (for example,
mv_crs_syn_li st ismember datathatisavar holding a
course synopsis list).

Guideto the University Sample Applications 1-3



1 Introduction

Table 1-2 Naming Conventions Used in the University Sample Applications

Convention Description

type names Start with an uppercase letter and use an uppercase letter to
separate words with atype name. Type names do not use
abbreviations. An example of atype nameis
Uni ver si t yB: : Cour seSynopsi sEnuner at or _var .
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CHAPTER

2 Setting Up Your
Environment

Thistopic describes how to configure up your WebL ogic Enterprise (WLE)
application so that you can run the University sample applications.

Thistopic includes the following sections:
m System Prerequisites
m Editing the setenv and UBBCONFIG Files

A copy of the Readne. t xt file with troubleshooting information and the latest
information about setting up the sample applicationsis included in each sample
application directory.

For information about setting up a database so that it can be used with the University
sample applications, see Appendix A, “Setting Up the Database.”

System Prerequisites

For information about the operating system platforms supported by the product, see the
BEA WebLogic Enterprise Installation Guide.

To run the client applications in the University sample applications, you need the
following development tools:

m Visual C++ version 5.0 with Service Pack 3

Guideto the University Sample Applications 2-1



2 Setting Up Your Environment

m |If you want to run the ActiveX client application, Visual Basic version 5.0 with
Service Pack 3

m |If you want to run the CORBA Java client application, Java Development Kit
(JDK) version 1.1.6 or greater or JDK Version 1.2

e TheUNIX platforms supported by version 4.2 of the WebL ogic Enterprise
software use the JDK Version 1.1.6 or greater

e TheWindows NT platforms supported by version 4.2 of the WebL ogic
Enterprise software use the JDK version 1.2

Editing the setenv and UBBCONFIG Files

2-2

Y ou need to set several parametersinthe set env and UBBCONFI Gfilesin order for the
University sample applications to work properly, asfollows:

m Thesetenv filesetsthe system environment variables needed to build and run
the sample applications. Each sample application directory contains aunique
set env file. The name of the set env file designates which sample application
thefile isto be used with. For example, set envb isfor the Basic sample
application. Each sample application directory contains aset env file for the
Windows NT and UNIX operating systems. For alist of the specific filenames
for thesetenv file, see Table 2-1.

m The UBBCONFI Gfileisthe configuration file for the sample application. The
UBBCONFI Gfile defines parameters for how the client and server applicationsin
the sample application should work. Each sample application directory contains
a unique UBBCONFI Gfile. The name of the UBBCONFI G file designates which
sample application thefileis to be used with. For example, ubb_b isfor the
Basic sample application. Each sample application directory contains a
UBBCONFI G file for the Windows NT and UNIX operating systems. For alist of
the specific filenames for the UBBCONFI G file, see Table 2-1.

Theinformation in the set env and UBBCONFI G files must match. The following
sections explain how to edit the set env and UBBCONFI Gfiles.
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Editing the setenv and UBBCONFIG Files

Naming Conventions for the setenv and UBBCONFIG

Files

Table 2-1 describes the naming conventions for the set env and UBBCONFI Gfiles.

Table 2-1 Naming Conventions for setenv and UBBCONFIG Files

University
Sample Application

Naming Convention

Basic set envb. cnd—theset env file for Windows
NT
set envb. sh—theset env file for UNIX
ubb_b. nt —the UBBCONFI Gfile for Windows
NT
ubb_b. nk—the UBBCONFI Gfile for UNIX
Security set envs. cnd—theset env file for Windows

NT
set envs. sh—theset env file for UNIX

ubb_s. nt —the UBBCONFI Gfile for Windows
NT

ubb_s. nk—the UBBCONFI G file for UNIX

Transactions

set envt . cnd—theset env file for Windows
NT

set envt . sh—the set env file for UNIX

ubb_t. nt —the UBBCONFI Gfile for Windows
NT

ubb_t. mk—the UBBCONFI Gfile for UNIX

Wrapper

set envw. cnd—theset env file for Windows
NT

set envw. sh—theset env file for UNIX

ubb_w. nt —the UBBCONFI Gfile for Windows
NT

ubb_w. nk—the UBBCONFI Gfile for UNIX
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2 Setting Up Your Environment

Table 2-1 Naming Conventions for setenv and UBBCONFIG Files (Continued)

University Naming Convention
Sample Application

Production m set envp. cnd—the set env file for Windows
NT

m set envp. sh—theset env file for UNIX

m  ubb_p. nt —the UBBCONFI G file for Windows
NT

m  ubb_p. mk—the UBBCONFI Gfile for UNIX

Setting setenv Parameters

Table 2-2 lists the parameters you need to modify in the set env file.

Table 2-2 Parametersin the setenv File

Par ameter Description

APPDI R The directory path where you copied the sample application files. For example:
Windows NT
APPDI R=c: \ wor k\ uni ver si ty\ basi c
UNIX

APPDI R=/ usr/ wor k/ uni ver si ty/ basic

TUXCONFI G The directory path and name of the configuration file. For example:
Windows NT
TUXCONFI G=c: \ wor k\ uni versi ty\ basi c\t uxconfi g
UNIX
TUXCONFI G=/ usr / wor k/ uni ver si ty/ basi c/tuxconfig

TUXD R The directory path where you installed the WebLogic Enterprise software. For
example:

Windows NT

TUXDI R=c: \ WLEdi r

UNIX

TUXDI R=/ usr /| ocal / W.Edi r
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Editing the setenv and UBBCONFIG Files

Table 2-2 Parametersin the setenv File (Continued)

Parameter Description
ORACLE_HOVE The directory path where you installed the Oracle software. For example:
Windows NT
ORADI R=c: \ Or ant
UNIX
ORACLE_HQOVE=/usr/ | ocal /oracl e
NETSCAPE The directory path where you installed the Netscape Enterprise Server software. For
example:
Windows NT
NETSCAPE=c: \ Net scape\ Sui t eSpot
UNIX
NETSCAPE=/ usr/ | ocal / net scape/ sui t espot
Y ou need to specify this parameter only if you plan to use the CORBA Java client
application.
JARTYPE Specifies the version of the JDK being used.
Windows NT
JARTYPE = JDK or jdk
UNIX
JARTYPE = JDK or jdk
If you do not specify the JARTY PE parameter, it is assumed you are using the JDK
version 1.1. Y ou need to specify this parameter only if you plan to use the CORBA
Java sample application.
JDKDI R The directory path where you installed the JDK software. For example:
Windows NT
JDKDI R=c:\ JDK1. 2
UNIX
JDKDI R=/ usr/local /jdkl.1.6
Y ou need to specify this parameter only if you plan to use the CORBA Java sample
application.
TOBJADDR If you are using a CORBA C++ client application that does not reside on the same

machine as the server application, enter the host and port of the machine where the
server gpplication runs. It must be specified exactly (including case) as it appearsin
the UBBCONFI Gfile for the machine. For example: / / BEANI E: 2500
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2 Setting Up Your Environment

Table 2-2 Parametersin the setenv File (Continued)

Parameter

Description

USER D

If you are using a remote instance of the Oracle database, the format is as follows:
USERI D=user nane/ passwor d@al i asnane

Thisisthe same information you defined when you set up a remote instance of the
Oracle database.

If you are using alocal instance of the Oracle database, the format is as follows:
USERI D=user nane/ passwor d

ORACLE_SI D

Theinstance ID of the Oracle database. On Windows NT, you do not need to specify
the ORACLE_SI D, the parameter automatically defaults to ORCL.

Thedirectory location of the C compiler. This parameter is set to atypical installation
directory. Verify that your installation matches this directory |ocation and change the
location if necessary. This parameter applies only to the UNIX operating system.

CPPCVPL

The directory location of the C++ compiler. This parameter is set to atypical
installation directory. Verify that your installation matchesthisdirectory location and
change the location if necessary. This parameter applies only to the UNIX operating
system.

CPPI NC

Thedirectory location of the C++ include directory. This parameter is set to atypical
installation directory. Verify that your installation matchesthisdirectory location and
change the location if necessary. This parameter applies only to the UNIX operating
system.

SHLI B_PATH,
LD_LI BRARY_PATH,
or

LI BPATH

The directory location of the shared library. This parameter is set to atypical
installation directory. Verify that your installation matchesthisdirectory location and
change the location if necessary. This parameter applies only to the UNIX operating
system.

PROC

The directory location of the Oracle Programmer C/C++ SQL Precompiler. Y ou only
need to specify this parameter if you are using the Windows NT operating system.

PRODI R

The directory location of the Oracle Programmer C/C++ SQL Precompiler. Y ou only
need to specify this parameter if you are using the Windows NT operating system.

Setting the UBBCONFIG Parameters

Table 2-3 lists the parameters you need to modify in the UBBCONFI G file.
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Table 2-3 Parametersin the UBBCONFIG File

Parameter

Description

MY_SERVER MACHI NE

Delete this parameter and replace it with the name of the server machine.

On Windows NT, you can obtain the server machine name by entering the
following command at the MS-DOS prompt:

set COVPUTERNAME

On UNIX, you can obtain the server machine name by entering the following
command at the shell prompt:

pr onpt >uname -n

Y ou must enter the server machine name exactly (including case) asit appearsin
the output of the command.

Specify the server machine name as it appears. For example, BEANI E.

Full names must be included in quotation marks. For example:
"beani e. bea. cont'.

APPDI R

The full directory path where you copied the sample application files. The
directory path needs to be included in quotation marks. For example:

Windows NT

APPDI R="c: \ wor k\ uni ver si t y\ basi c"

UNIX

APPDI R="/ usr/ wor k/ uni ver si ty/ basic"

This parameter needs to match the APPDI R parameter in the set env file.

TUXCONFI G

The full directory path of the configuration file. Thisis the subdirectory of the
sample application. The directory path needs to be included in quotation marks.
For example:

Windows NT

TUXCONFI G="c: \ wor k\ uni ver si t y\ basi c\t uxconfi g"

UNIX

TUXCONFI G="usr / wor k/ uni versi ty/ basi c/tuxconfig"

This parameter needs to match the TUXCONFI Gparameter in the set env file.
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Table 2-3 Parametersin the UBBCONFIG File (Continued)

Parameter

Description

TUXDI R

The full directory path where you installed the WebL ogic Enterprise software.
The directory path needs to be included in quotation marks. For example:

Windows NT

TUXDI R="c:\ M3di r"

UNIX

TUXDI R="/usr /| ocal / MBdi r"

This parameter needs to match the TUXDI R parameter in the set env file.

CLOPT forthel SL process

Enter the host name and port number of the machine on which the server
application isinstalled. For example:

I SL
SRVGRP = SYS_GRP
SRVID =
CLOPT = "-A --n //BEAN E: 2500"

OPENI NFO

If you are using the Transactions, Wrapper, or Production sample applications,
you need to specify this parameter for the Oracle database.

If you are using aremote instance of the Oracle database, the OPENI NFO
parameter is specified as follows:

OPENI NFO =

"Oracl e_XA: O acl e_XA+Sqgl Net =al i asnanme+Acc=P/ account

| passwor d+SesTM=100+LogDi r =. +MaxCur =5"

For example, on Windows NT:

OPENI NFO = "Or acl e_XA: Or acl e_ XA+Sql Net =ORCL+Acc=P/ scott/
tiger+SesTM=100+LogDi r=. +MaxCQur =5"

If you areusing alocal instance of the Oracle database, the OPENI NFOparameter
is specified as follows:

OPENI NFO = "Oracl e_XA: Oracl e_XA+Acc=P

/ account | passwor d+SesTM=100+LogDi r =. +MaxCur =5"

For example, on Windows NT:

OPENI NFO = "Oracl e_XA: Oracl e_XA+Acc=P
/scott/tiger+SesTM=100+LogDi r =. +MaxCur =5"
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Running the setenv Command

Before you can use the University sample applications, you need to run the set env
script to ensure your system environment variablesreflect all the changes made in the
process of setting up the Oracle database and your configuration. Instructions for
running the set env command are included in the descriptions of building the
individual sample applications.

Note: Themakefilesfor the University sample applications assume Microsoft Visual
C++isinstalled in the following location on Windows NT:

c:\ Progra~1\ Devst u~1\VC

If your copy of Microsoft Visual C++ isnot installed in that directory, run the
following command procedure to set the appropriate system environment
variables.

c: \ Progra~1\ Devst u~1\ VC\ Bi n\ VCVARS32. bat

The Oracle Pro* C/C++ compiler uses short names so you heedtouse ~ inthe
directory path to ensure the system variable is set correctly.
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CHAPTER

3

The Basic Sample
Application

Thistopic includes the following sections:

How the Basic Sample Application Works

The OMG IDL for the Basic Sample ApplicationGenerating the Client Stubs and
the Skeletons

Generating the Client Stubs and the Skeletons

Writing the Client Application

Configuring the Basic Sample Application

Building the Basic Sample Application

Compiling the Basic Sample Application

Running the Basic Sample Application

Using the Client Applicationsin the Basic Sample Application

Refer toReadne. t xt inthe\ basi c directory for troubleshooting information and the
latest information about using the Basic sample application.

For an explanation of concepts associated with WebL ogic Enterprise applications and
a description of the devel opment process for WebL ogic Enterprise applications, see
Getting Sarted.
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How the Basic Sample Application Works

The Basic sample application allows users to browse for available courses and get
details on selected courses. Figure 3-1 illustrates how the Basic sample application
works.

Figure3-1 The Basic Sample Application

CORBA C++ Client
Application

CORBA Java Client
Application

‘ Get Course Details ‘ . .
University

» | Server Application

‘ Browse Courses ‘

ActiveX Client
Application

University
Database

The Basic sample application demonstrates the following features:
e Creating WebL ogic Enterprise client and server applications
¢ Defining the configuration for a WebL ogic Enterprise application

e Building client and server applications using the commands and tools
provided by the WebL ogic Enterprise software
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The OMG IDL for the Basic Sample

Application

Thefirst step in creating client and server applicationsis to specify all of the CORBA
interfaces and their methods using OMG IDL. The Basic sample application

implements the following CORBA interfaces:

Interface Description

Operations

Regi strar Fact ory Creates object references to the
Regi strar object.

find registrar()

Regi strar Obtains course information from the
database.

get _courses_synopsi s()
get _courses_detail s()

Cour seSynopsi sEnunerat or  Gets synopses of courses that match the
search criteria from the course database
and readsthem into memory; returnsthe
first subset of the synopsesto the
Registrar object, which in turns returns
them to the client application; and
providesameansfor aclient application
to retrieve the remainder of the

SYNOpSES.

get _next _n()
destroy()

Listing 3-1 showstheuni vb. i dI filethat definesthe CORBA interfacesinthe Basic
sample application. A copy of thisfileisincluded in the directory for the Basic sample

application.

Listing3-1 OMG IDL for theBasic Sample Application

nodul e Uni versityB

{
typedef unsi gned | ong Cour seNunber;

typedef sequence<Cour seNurmber > Cour seNunber Li st ;
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struct CourseSynopsi s

{

Cour seNunber course_nunber ;
string title;

I
typedef sequence<CourseSynopsi s> Cour seSynopsi sLi st ;

i nterface CourseSynopsi sEnunerat or

{
Cour seSynopsi sLi st get _next _n(
in unsigned | ong nunber _to_get,
out unsigned | ong nunber _remaining

)

voi d destroy();

typedef unsigned short Days;

const Days MONDAY = 1;
const Days TUESDAY = 2
const Days WEDNESDAY = 4;
const Days THURSDAY = 8;
const Days FRI DAY = 16;
struct Cl assSchedul e
{
Days class_days; // bitmask of days
unsi gned short start_hour; // whole hours in mlitary tinme
unsi gned short duration; // mnutes
}s
struct CourseDetails
{
Cour seNunber cour se_nunber ;
doubl e cost ;
unsi gned short nunmber _of credits;
Cl assSchedul e class_schedul e;
unsi gned short nunber of seats;
string title;
string pr of essor ;
string descri ption;
}s

typedef sequence<CourseDetail s> CourseDetail sLi st;

interface Registrar

{
Cour seSynopsi sLi st

get _courses_synopsi s(
in string search_criteria,
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in unsigned | ong nunber _to get, // 0 = all
out unsigned | ong nunber _r enmai ni ng,
out CourseSynopsi sEnuner at or rest
)
Cour seDet ai | sLi st get _courses_detail s(i n CourseNunberlLi st
cour ses);

interface RegistrarFactory

{
Regi strar find registrar(
)

b

Generating the Client Stubs and the
Skeletons

Note: The CORBA client applicationsin the University sample applications use
static invocation. For an example of using the dynamic invocation interface,
see Creating Client Applications. When creating CORBA Java client
applications, see your Java ORB’s documentation for information about
compiling the OMG IDL to get client stubs. ActiveX client applications do not
use client stubs.

The interface specification defined in OMG IDL is used by the IDL compiler to
generate client stubs for the client application and skeletons for the server application.
The client stubs are used by the client application for all operation invocations. You
use the skeleton, along with the code you write, to create the server application that
implements the CORBA objects. For information about generating and using client
stubs and skeletons, s@etting Started.

During the development process, you would use thecommand to compile the

OMG IDL file and produce client stubs and skeletons. This task has been automated
in thenakef i | e for the Basic sample application. For a description ofithe

command, se€ommands, System Processes, and MIB Reference.

Guideto the University Sample Applications 3-5



3 TheBasic Sample Application

Writing the Client Application

The WebL ogic Enterprise software supports three types of client applications:

CORBA C++
CORBA Java

ActiveX

Note: TheAdctiveX client application is written in Visual Basic.

During the devel opment process, you would write client application code that doesthe
following:

Initializes the ORB

Uses the Bootstrap environmental object to establish communication with the
WebL ogic Enterprise domain

Resolvesinitial referencesto the FactoryFinder environmental object
Uses afactory to get an object reference for the Regi st r ar object

Invokesthe get _cour ses_synopsi s() andget _courses_detail s()
methods on the Regi st rar object

C++, Java, and Visual Basic versionsof theclient application code in the Basic sample
application are provided. For information about writing client applications, see Getting
Sarted and Creating Client Applications.

Writing the Server Application

3-6

During the development process, you would write the following:

The Server object that initializes the University server application and registersa
factory for the Regi strar object with the WebL ogic Enterprise domain.

The method implementations for the operations on the Regi strar,
Regi strar Fact ory, and Cour seSynopsi sEnuner at or objects.
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C++ code for the Server object and the method implementations in the University
server application are provided.

During the devel opment process, you use the geni cf command to create an
Implementation Configuration File (ICF). Y ou then edit the ICF file to define
activation and transaction policies for the Regi st r ar, Regi str ar Fact ory, and
Cour seSynopsi sEnuner at or objects. For the Basic sample application, the

Regi strar,Regi strar Fact or y, and Cour seSynopsi sEnuner at or objectshavean
activation policy of process and atransaction policy of i gnor e. An ICF file for the
Basic sample application is provided.

For information about writing server applications, see Creating C++ Server
Applications.

Configuring the Basic Sample Application

A key part of any WebL ogic Enterprise application is the UBBCONFI G file. Although
creating a UBBCONFI Gfileisthe task of the administrator, it isimportant for the client
and server programmers to understand that the file exists and how the file is used.
When system administrators create a configuration file, they are describing the
WebL ogic Enterprise application using a set of parametersthat the WebL ogic
Enterprise software interprets to create a runnable application.

There are two forms of the configuration file:

m  The UBBCONFI Gfile, an ASCII version of the file, created and modified with any
editor. Chapter 2, “Setting Up Your Environment,” describes setting the required
parameters in theBBCONFI G file used by all University sample applications.

m  TheTUXCONFI Gfile, a binary version of theBBCONFI G file created using the
tm oadcf command. When thier oadcf command is executed, the
environment variabl@UXCONFI G must be set to the name and directory location
of the TUXCONFI Gfile.

For information about theBBCONFI Gfile and the nl ocadcf command, see
Administration Guide andCommands, System Processes, and MIB Reference.
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Building the Basic Sample Application

To build the Basic sample application, complete the following steps:

1. Copy thefilesfor the Basic sample application into awork directory.
2. Change the protection on the files for the Basic sample application.
3. Set the environment variables.

4. Initiaize the University database.

5. Load the UBBCONFI Gfile.

6. Build the client and server sample applications.

The following sections describe these steps.

Note: Before you can build or run the Basic sample application, you need to
complete the steps in Chapter 2, “Setting Up Your Environment.”

Copying the Files for the Basic Sample Application into a
Work Directory

3-8

The files for the Basic sample application are located in the following directories:
Windows NT

drive: \WLEdi r\ sanpl es\ cor ba\ uni versi t y\basi ¢

UNIX

/ usr/WLEdi r/ sanpl es/ cor ba/ uni versi t y/basi ¢

In addition, you need to copy thei | s directory into your work directory. Theils
directory contains files that set up logging, tracing, and access to the University
database.

Table 3-1 lists and describes the files you will use to create the Basic sample
application.
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Table 3-1 FilesIncluded in the Basic Sample Application

File

Description

uni vb.idl

The OMG IDL that declares the
Cour seSynopsi sEnuner at or , Regi strar, and
Regi st rar Fact ory interfaces.

uni vbs. cpp

The C++ source code for the University server application
in the Basic sample application.

univb_i.h
univb_i.cpp

The C++ source code for method implementations of the
Cour seSynopsi sEnuner at or , Regi strar, and
Regi st rar Fact ory interfaces.

uni vbc. cpp

The C++ source code for the CORBA C++ client
application in the Basic sample application.

frnBrowser.frm
frnBrowser. frx

The Visua Basic source code for the ActiveX client
application in the Basic sample application.

nodPubl i cDecl ar ati ons.
bas

A Visual Basic file that contains the declarations for
variables used in the sample applications.

frmiraci ng.frm
frmlraci ng. frx

Thefiles that provide tracing capabilities to the ActiveX
client application.

Uni versity. vbp

The Visual Basic project file for the ActiveX client
application in the Basic sample application.

Uni versity. vbw

The Visual Basic workspacefile for the ActiveX client
application in the Basic sample application.

Uni vBAppl et . j ava

The Java source code for the CORBA Java client
application in the Basic sample application.

univb_utils.h
uni vb_utils.cpp

Thefiles that define database access functions for the
CORBA C++ client application.

uni vb.icf

The Implementation Configuration File (ICF) for the
Basic sample application.

set envb. sh

A UNIX script that setsthe environment variabl es needed
to build and run the Basic sample application.
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Table 3-1 FilesIncluded in the Basic Sample Application (Continued)

File

Description

set envb. cnd

An MS-DOS command procedure that sets the
environment variables needed to build and run the Basic
sample application.

ubb_b. mk The configuration file for the UNIX operating system
platform.

ubb_b. nt The configuration file for the Windows NT operating
system platform.

makefil eb. mk The makef i | e for the Basic sample application on the

UNIX operating system platform.

makefil eb. nt

The makef il e for the Basic sample application on the
Windows NT operating system platform.

| og. cpp, | 0g. h,
log_client.cpp,and
| og_server.cpp

The client and server applications that provide logging
and tracing functions for the sample applications. These
filesarelocated inthe\ uti | s directory.

or adbconn. cpp and
or anoconn. cpp

The files that provide access to an Oracle SQL database
instance. Thesefilesarelocated inthe\ ut i | s directory.

sanpl esdb. cpp and
sanpl esdb. h

The files that provide print functions for the database
exceptionsin the sample applications. These files are
located inthe\ ut i | s directory.

uni que_i d. cpp and
uni que_id. h

C++ Unique D classroutinesfor the sample applications.
Thesefilesare located in the\ ut i | s directory.

sanpl esdbsql . h and
sanpl esdbsql . pc

C++ class methods that implement access to the SQL
database. Thesefilesarelocated inthe\ ut i | s directory.

uni versity. sql

The SQL for the University database. Thisfileislocated
inthe\ uti | s directory.
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Changing the Protection on the File for the Basic Sample
Application

During the installation of the WebL ogic Enterprise software, the sample application
files are marked read-only. Before you can edit the files or build the filesin the Basic
sample application, you need to change the protection of thefiles you copied into your
work directory, as follows:

Windows NT
pronpt>attrib -r drive:\workdirectory\*.*
UNIX

pronpt >chnod u+rw / wor kdi rect oryl *.*

Setting the Environment Variables

Use the following command to set the environment variables used to build the client
and server applicationsin the Basic sample application:

Windows NT

pr onpt >set envb
UNIX

pr onpt >/ bi n/ ksh

pronpt>. ./setenvb. sh

Initializing the University Database

Use the following command to initialize the University database used with the Basic
sample application:

Windows NT

pronpt >nnake -f mekefileb.nt initdb
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UNI X
pronpt >make -f makefileb.nk initdb

Loading the UBBCONFIG File

Use the following command to load the UBBCONFI Gfile:
Windows NT

pronpt >t m oadcf -y ubb_b. nt

UNI X

pronpt >t M oadcf -y ubb_b. nk

Compiling the Basic Sample Application

3-12

During the development process, you would use the bui | dobj cl i ent and
bui | dobj ser ver commandsto build the client and server applications. However, for
the Basic sample application, this step has been done for you.

The directory for the Basic sample application contains amakef i | e that builds the
client and server sample applications.

Use the following commands to build the CORBA C++ client and server applications
in the Basic sample application:

Windows NT

pronpt >nnake -f makefil eb. nt

UNI X

pronpt >make -f makefil eb. nk

To build the CORBA Java client application:
Windows NT

pronpt >nnake -f makefil eb. nt javaclient

Guideto the University Sample Applications



Running the Basic Sample Application

UNIX
pronpt >make -f makefil eb. nk javaclient

For information about building and using the ActiveX client application, see “Starting
the ActiveX Client Application.”

For more information about thigui | dobj cl i ent andbui | dobj server commands,
see theCommands, System Processes, and MIB Reference.

Running the Basic Sample Application

To run the Basic sample application, complete the following steps:
1. Start the University server application.

2. Start one or more of the client applications.

Starting the Server Application

Start the system and sample application server applications in the Basic sample
application by entering the following command:

pr onpt >t mboot -y
This command starts the following server processes:
B TMSYSEVT
The BEA Tuxedo system event broker.
m TMFFENAME

The transaction management services, including the NameManager and the
FactoryFinder services.

m TM FSRVR

The Interface Repository server process. This server process is used only by
ActiveX client applications.
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® uni vb_server
The University server process.
m | SL
The IIOP Listener/Handler process.

Before using another sample application, enter the following command to stop the
system and sample application server processes:

pr onpt >t nshut down

Starting the CORBA C++ Client Application

Start the CORBA C++ client application in the Basic sample application by entering
the following command:

pronpt >uni vb_cli ent

Starting the CORBA Java Client Application

To run the CORBA Javaclient application in the Basic sample application, complete
the following steps:

1. Modify the following linesin the Uni vBAppl et . ht ni file:

code="Uni vBAppl et. cl ass"
codebase=.
to read as follows:

code=" Uni vBAppl et "
ar chi ve="Uni vBAppl et . j ar, nBenvobj .jar"

2. Copy the modified Uni vBAppl et . ht i file to the source directory for the Web
server (the directory varies by Web server product).

3. After executing the makefi | e to build the Basic sample application, create a
Uni vBAppl et . j ar file, asfollows:
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a. Createatnp directory under the directory where you built the sample
application and copy the Uni ver si t yB subdirectory and the classfiles it
containsinto thet np directory.

Copy the class filesin the Basic sample application directory that were
generated by the makef i | e into thet np directory, set the directory (cd) to
thet np directory, and issue one of the following commands to create a jar
file that contains all the Basic sample application classes:

jar -cf ..\Uni vBApplet.jar *.* (Microsoft Windows NT systems)
jar -cf ../Uni vBApplet.jar * (UNIX systems)

4. Copy the Uni vBAppl et . j ar fileyou just created to the source directory for the
Web server (the directory name varies by Web server product).

5. Copy the nBenvobj . j ar filefrom the appropriate subdirectory
(9@ UXDI R% udat aobj \ j ava Microsoft Windows NT systems or
${ TUXDI R}/ udat aobj / j ava UNIX systems) to the Web server source
directory.

6. Make sure the Basic server application is running, start up your Web browser,
and point it to the node where the Web server is running.

Note: On Microsoft Windows NT systems, the node hame needs to bein all
uppercase characters. For example, if the node is specified as SERVER in the
UBBCONFI Gfileand in the Uni vBAppl et . ht n1 file, set your browser to
htt p: // SERVER/ Uni vBAppl et . htnl .

Starting the ActiveX Client Application

Note: For the University sample applications, the task of loading the OMG IDL for
the CORBA interfacesinto the Interface Repository is automated by the
makefil e.

Before you can start the ActiveX client application, you must use the Application
Builder to create ActiveX bindings for the CORBA interfaces.

To create an ActiveX binding for a CORBA interface, complete the following steps:

1. Click the BEA Application Builder icon in the WebL ogic Enterprise program
group.
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2.

The Domain logon window appears.

In the Domain L ogon window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile. Y ou must match exactly
the capitalization used in the UBBCONFI Gfile. For example: / / BEANI E: 2500.

The Application Builder logon window appears.

Highlight the UniversityB folder in the Services window and drag it to the
Workstation Views window, or copy the UniversityB folder from the Services
window and paste it into the Workstation Views window.

A confirmation window appears.

Click Create to create the ActiveX bindings for the CORBA interfacesin the
Basic sample application.

The Application Builder creates the following:

e A binding for the CORBA interface. The binding is named
Dl nodul enane_i nt er f acenane. For example, the binding for the
Regi st rar interfaceisnamed DI Uni versityB Registrar.

e A typelibrary. By default, the type library is placed in
\ W.Edi r\ TypeLi brari es.

Thetypelibrary fileisnamed DI nodul enane_i nt er f acenane. t 1 b.

e A Windows system registry entry, including unique Program IDsfor each
object type, for the CORBA interface.

To open the ActiveX client application, complete the following steps:

1
2.
3.

Open the University project in Visual Basic.
Run the University project.

From the Run menu, click Start.

A logon window appears.

In the Logon window, enter the host name and port number that you specified in
the | SL parameter in the UBBCONFI Gfile. Y ou must match exactly the
capitalization used in the UBBCONFI Gfile.
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Using the Client Applications in the Basic
Sample Application

The following sections briefly explain how to use the client applications that are
included in the Basic sample application.

The CORBA C++ Client Application

After starting the CORBA C++ client application, a menu with the following options
appears:

<F> Fi nd courses

<A> Li st all courses

<D> Di splay course details
<E> Exi t

To find courses that match a particular curriculum subject, complete the following
steps:

1. At the Options prompt, enter F.

2. Enter atext string at the Ent er search string: prompt. For example,
conput er. You can enter any combination of uppercase and lowercase letters.

A list of all the coursesthat match that search string appears.
Tolist dl the coursesin the database, complete the following steps:

1. At the Options prompt, enter A.
A list of ten courses appears.

2. Enter y to continue viewing lists of ten coursesor n to return to the Options
menu.

To display the details of a particular course, complete the following steps:

1. At the Options prompt, enter D.
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2. Enter a course number followed by - 1 at the Cour se Nunber prompt. For
example:

100011
100039
-1

A summary of that course appears.
To exit the C++ CORBA client application, enter E at the Options prompt.

The CORBA Java Client Application

3-18

To find courses that match a particular curriculum subject, complete the following
steps:

1. Inthetext box under thesearch string? prompt, enter atext string. You can
enter the title of a course, the name of a professor, or the description of a course.
For example, conput er.

2. Click the Show button.
A list of all the courses that match that search string appears.

Tolist al the courses in the database, complete the following steps:
1. Placeyour cursor in the Course Name Search String text box.

2. Press Enter.

A list of all the courses in the course database appears.
To display the details of a particular course, complete the following steps:
1. Select acoursein the Course Number/Course Name window.

2. Click the Details button.
A summary of details for the selected course appears.

To exit the CORBA Javaclient application, choose Quit from the Applet menu.
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The ActiveX Client Application

When you log on to the ActiveX client application, the Course Browser window
appears. Use the Course Browser window to find courses available at the university.

To find courses that match a particular curriculum subject, complete the following
steps:

1. Intext box next to the Find Courses button, enter a text string or use the pulldown
menu to choose a curriculum subject. For example, conput er.

2. Click the Find Courses button.
A list of all the coursesthat match that search string appears.

To display the details of a particular course, complete the following steps:
1. Select acoursein the window next to the Get Details button.

2. Click the Get Details button or double click the course name.

A summary of details for the selected course appears.
3. To enter the course into the schedule, double click the course name.

To exit the ActiveX client application, choose Exit from the File menu.
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CHAPTER

4 The Security Sample
Application

Thistopic includes the following sections:

m How the Security Sample Application Works

m The Development Process for the Security Sample Application

m Building the Security Sample Application

m Compiling the Security Sample Application

®m  Running the Security Sample Application

m Using the Client Applicationsin the Security Sample Application

Refer to Readne. t xt inthe\ securi ty directory for troubleshooting information and
thelatest information about using the Security sample application. For afull discussion
of implementing security in a WebL ogic Enterprise application, see Using Security.

How the Security Sample Application Works

The Security sample application enhances the Basic sample application by adding
application-level security to the WebL ogic Enterprise (WLE) application.
Application-level security requires each student to have an ID and a password.
Therefore, the concept of a Student is added to the Security sample application.

The following functionality is added to the Basic sample application:
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m Theclient applications add alogon operation. This operation uses a
SecurityCurrent environmental object to invoke operations on the
Principal Authenticator object, which is part of the process of logging on to
access the domain.

m TheUniversity server application implements an additional operation,
get _student _detail s(), ontheRegi strar object to return information
about a student. After a proper CORBA logon is complete, the
get _student _det ai | s() operation accesses the student information in the
database to obtain the student information needed by the client logon operation.

m TheUniversity database contains student information in addition to course
information.

Figure 4-1 illustrates how the Security sample application works.

Figure4-1 The Security Sample Application

CORBA C++ Client
Application

CORBA Java Client

- avd University
Application

» | Server Application

ActiveX Client
Application

University
Database

|:| Security Required
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The Development Process for the Security
Sample Application

This section describes the development process required when adding security to
WebL ogic Enterprise client and server applications. These steps are in addition to the
development steps outlined in Chapter 3, “The Basic Sample Application.”

Note: The steps in this section have been done for you and are included in the
Security sample application.

OMG IDL

During the development process, you would definesthelent Det ai | s struct and
theget _student _det ai | s() operation in Object Management Group (OMG)
Interface Definition Language (IDL).

The Client Application

During the development process, you would add the following code to your client
application:

m The Bootstrap environmental object to obtain a reference to the SecurityCurrent
environmental object in the specified WebLogic Enterprise domain

m TheTobj:: Princi pal Aut henti cat or operation of the SecurityCurrent
environmental object to return the type of authentication expected by the
WebLogic Enterprise domain

m Operations to log on to the WebLogic Enterprise domain using the required
security information

For the Security sample application, this code has already been added for you.For
information about adding security to client applications,\$&ag Security.
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The Server Application

During the development process, you would write the method implementation for the
get _student _det ai | s() operation. For information about writing method
implementations, see Creating C++ Server Applications.

The UBBCONFIG File

In the WebL ogic Enterprise software, security levels are defined for the configuration
by the system administrator. The system administrator defines the security for the
WebL ogic Enterprise domain by setting the SECURI TY parameter RESOURSES section
of the UBBCONFI G fileto the desired security level. In the Security sample application,
the SECURI TY parameter is set to APP_Pwfor application-level security. For
information about adding security to a WebL ogic Enterprise domain, see
Administration Guide and Using Security.

The ICF File

No changes to the Implementation Configuration File (ICF) are required.

Building the Security Sample Application

To build the Security sample application, complete the following steps:
1. Copy thefilesfor the Security sample application.

2. Change the protection on the files for the Security sample application.
3. Set the environment variables.

4. Initialize the University database.

5

. Load the UBBCONFI Gfile.
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6. Build the client and server sample applications.

The following sections describe these steps.

Note: Before you can build or run the Security sample application, you need to
perform the steps in Chapter 2, “Setting Up Your Environment.”

Copying the Files for the Security Sample Application
into a Work Directory

The files for the Security sample application are located in the following directories:
Windows NT

drive:\ WLEdi r\ sanpl es\ cor ba\ uni versi ty\security

UNIX

/usr/ WEdi r/ sanpl es/ cor ba/ uni versi ty/security

In addition, you need to copy thei | s directory into your work directory. The i | s
directory contains files that set up logging, tracing, and access to the University
database.

You will use the files listed in Table 4-1 to create the Security sample application.

Table4-1 FilesIncluded in the Security Sample Application

File Description

uni vs. idl The OMG IDL that declares the
Cour seSynopsi sEnunerat or,Regi strar,
and Regi st rar Fact or y interfaces.

uni vss. cpp The C++ source code for the University server
application in the Security sample application.

uni vs_i. h The C++ source code for method implementations of
univs_i.cpp the Cour seSynopsi sEnuner at or,
Regi strar,and Regi strar Fact ory interfaces.

uni vsc. cpp The C++ source code for the CORBA C++ client
application in the Security sample application.
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Table 4-1 FilesIncluded in the Security Sample Application (Continued)

File

Description

frnBrowser.frm

The Visual Basic source code for the ActiveX client
application in the Security sample application.

frmOpen. frm

The Visual Basic source code for the ActiveX client
application in the Security sample application.

Uni versity. vbp

The Visual Basic project file for the ActiveX client
application in the Security sample application.

Uni versity. vbw

The Visual Basic workspace file for the ActiveX
client application in the Security sample application.

nodPubl i cDecl ar ati ons.
bas

A Visual Basic file that contains the declarations for
variables used in the sample applications.

frmiracing.frm
frmlraci ng.frx

The files that provide tracing capabilities to the
ActiveX client application.

frmogon. frm

The Visual Basic file that performs the security
logon for the ActiveX client application.

Uni vSAppl et . j ava

The Java source code for the CORBA Javaclient
application in the Security sample application.

univs_utils.h
univs_utils.cpp

Thefilesthat define database accessfunctionsfor the
CORBA C++ client application.

uni vs. i cf

The Implementation Configuration File (ICF) for the
Security sample application.

set envs. sh

A UNIX script that sets the environment variables
needed to build and run the Security sample
application.

set envs. cnd

An MS-DOS command procedure that sets the
environment variables needed to build and run the
Security sample application.

ubb_s. mk The UBBCONFI Gfile for the UNIX operating
system.
ubb_s. nt The UBBCONFI Gfilefor the Windows NT operating

system.
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Table4-1 FilesIncluded in the Security Sample Application (Continued)

File

Description

makefil es. nk

Themakef i | e for the Security sample application
on the UNIX operating system.

makefil es. nt

The makefi | e for the Security sample application
on the Windows NT operating system.

|l og. cpp, ! og. h,
l og_client.cpp,and
| og_server. cpp

The client and server applications that provide
logging and tracing functions for the sample
applications. Thesefilesarelocated inthe\ util s
directory.

or adbconn. cpp and
oranoconn. cpp

Thefiles that provide access to an Oracle SQL
database instance. These files are located in the
\'uti | s directory.

sanpl esdb. cpp and
sanpl esdb. h

Thefilesthat provide print functionsfor the database
exceptionsin the sample applications.Thesefilesare
located inthe\ uti | s directory.

uni que_i d. cpp and
unique_id.h

C++ Unique ID class routines for the sample
applications. These filesare located inthe\ uti | s
directory.

sanpl esdbsqgl . h and
sanpl esdbsql . pc

C++ classmethods that implement accessto the SQL
database. Thesefilesarelocated inthe\ uti | s
directory.

uni versity. sql

The SQL for the University database. Thisfileis
located inthe\ uti | s directory.

Changing the Protection on the Files for the Security
Sample Application

During the installation of the WebL ogic Enterprise software, the sample application
files are marked read-only. Before you can edit the files or build thefilesin the
Security sample application, you need to change the protection of the files you copied
into your work directory, as follows:
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Windows NT
pronpt>attrib -r drive:\workdirectory\*.*
UNI X

pronpt >chnod u+rw / wor kdi rectoryl *.*

Setting the Environment Variables

Use the following command to set the environment variables used to build the client
and server applications in the Security sample applications:

Windows NT
pronpt >set envs
UNIX

pronpt >/ bi n/ ksh

pronpt >. ./setenvs. sh

Initializing the University Database

Usethefollowing command toinitializethe University database used with the Security
sample application:

Windows NT

pronpt >nnake -f makefiles.nt initdb
UNIX

pronpt >make -f makefiles.nk initdb

Loading the UBBCONFIG File

Use the following command to load the UBBCONFI Gfile:
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Windows NT

pronpt >t M oadcf -y ubb_s.nt
UNIX

pronpt >t M oadcf -y ubb_s. nk

The build process for the UBBCONFI Gfile prompts you for an application password.
This password will be used to log on to the client applications. Enter the password and
press Enter. Y ou are then prompted to verify the password by entering it again.

Compiling the Security Sample Application

During the devel opment process, you would use the bui | dobj cl i ent and
bui | dobj server commandsto build the client and server applications. However, for
the Security sample application, this step has been done for you.

The directory for the Security sample application contains a mekef i | e that buildsthe
client and server sample applications.

Use the following commands to build the CORBA C++ client and server applications
in the Security sample application:

Windows NT

pronpt >nnake -f makefil es. nt

UNIX

pronpt >make -f makefil es. nk

To build the CORBA Java client application:
Windows NT

pronpt >nnake -f makefiles.nt javaclient
UNIX

pronpt >make -f makefil es. nk javaclient
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For information about starting the ActiveX client application, see “Starting the
ActiveX Client Application.”

For more information about thieui | dobj cl i ent andbui | dobj ser ver commands,
Commands, System Processes, and MIB Reference.

Running the Security Sample Application

To run the Security sample application, complete the following steps:
1. Start the University server application.
2. Start one or more of the client applications.

These steps are explained in the following sections.

Starting the University Server Application

Start the system and sample application server applications in the Security sample
application by entering the following command:

pronpt >t mboot -y
This command starts the following server processes:
B TVBYSEVT
The BEA Tuxedo system event broker.
m TIVFFENAME

The transaction management services, including the NameManager and the
FactoryFinder services.

® TM FSRVR

The Interface Repository server process. This server process is used only by
ActiveX client applications.

H uni vs_server
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The University server process.
m | SL

The I1OP Listener/Handler process.

Before using another sample application, enter the following command to stop the
system and sample application server processes:

pr onpt >t nshut down

Starting the CORBA C++ Client Application

Start the CORBA C++ client application in the Security sample application by
compl eting the following steps:

1. Atthe MS-DOS prompt, enter the following command:

pronpt >uni vs_cl i ent

2. AttheEnter student id: prompt, enter any number between 100001 and
100010.

3. Press Enter.

4. AttheEnter domai n password: prompt, enter the password you defined when
you loaded the UBBCONFI Gfile.

5. Press Enter.

Starting the CORBA Java Client Application

To start the CORBA Java client application in the Security sample application,
compl ete the following steps:

1. Modify thefollowing lines in the Uni vSAppl et . ht i file:

code="Uni vSAppl et . cl ass"
codebase=.
to read as follows:
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code=" Uni vSAppl et "
ar chi ve="Uni vSAppl et . j ar, nBenvobj .jar"

2. Copy the modified Uni vSAppl et . ht i file to the source directory for the Web
server (the directory varies by Web server product).

3. After executing the makefi | e to build the Security sample application, create a
Uni vSAppl et . j ar file, asfollows:

a. Createat np directory under the directory where you built the sample
application and copy the Uni ver si t yS subdirectory and the classfiles it
containsinto thet np directory.

Copy the class filesin the Security sample application directory that were
generated by the makef i | e into thet np directory, set the directory (cd) to
thet np directory, and issue one of the following commands to create ajar
file that contains all the Security sample application classes:

jar -cf ..\UnivSApplet.jar *.* (Microsoft WindowsNT systems)
jar -cf ../ UnivSApplet.jar * (UNIX systems)

4. Copy the Uni vSAppl et . j ar fileyou just created to the source directory for the
Web server (the directory name varies by Web server product).

5. Copy the nBenvobj . jar filefrom the appropriate subdirectory
(9rUXDI R udat aobj \ j ava Microsoft Windows NT systems or
${ TUXDI R}/ udat aobj / j ava UNIX systems) to the Web server source
directory.

6. Make sure the Security server application is running, start up your Web browser,
and point it to the node where the Web server is running.

Note: On Microsoft Windows NT systems, the node name needsto bein all
uppercase characters. For example, if the node is specified as SERVER in the
UBBCONFI Gfile and in the Uni vSAppl et . ht i file, set your browser to
htt p:// SERVER/ Uni vSAppl et . ht i .

7. Enter anumber between 100001 and 100010 in the student ID field.

8. Enter the password you defined when you loaded the UBBCONFI Gfilein the
Domai n Passwor d field.

9. Click the Logon button.

10. Enter a search string to find a course.
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Starting the ActiveX Client Application

Note: For the University sample applications, the task of loading the OMG IDL for

the CORBA interfacesinto the Interface Repository is automated by the
makefil e.

Before you can start the ActiveX client application, you must use the Application
Builder to create ActiveX bindings for the CORBA interfaces.

To create an ActiveX binding for a CORBA interface, complete the following steps:

1

Click the BEA Application Builder icon in the WebL ogic Enterprise program
group.
The I1OP Listener window appears.

In the I1OP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile. Y ou must exactly match
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

In the L ogon window, enter a student 1D between 100001 and 100010 for the
username and the password you defined when you | oaded the UBBCONFI Gfile.

The Application Builder window appears. All the CORBA interfaces |oaded in
the Interface Repository appear in the Services window of the Application
Builder.

Highlight the UniversityS folder in the Services window and drag it to the
Workstation Views window, or copy the UniversityS folder from the Services
window and paste it into the Workstation Views window.

A confirmation window appears.

Click Create to create ActiveX bindings for the CORBA interfacesin the
Security sample application.

The Application Builder creates the following:

e A binding for the CORBA interface. The binding is named
D nodul ename_i nt er f acenane. For example, the binding for the
Regi strar interfaceisnamed DI Uni ver sityS Regi strar.
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e A typelibrary. By default, the type library is placed in
\ WLEdi r\ TypeLi brari es.

Thetypelibrary fileisnamed DI nodul enane_i nt er f acenane. t 1 b.

e A Windows system registry entry, including unique Program IDsfor each
object type, for the CORBA interface.

Torunthe ActiveX client application, complete the following steps:
1. Openthe uni versity. vbwfilein Visua Basic.

2. From the Run menu, click Start.

The I1OP Listener window appears.

3. InthellOP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile. Y ou must exactly match
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

4. Inthe Logon window, enter a student ID between 100001 and 100010 for the
user name and the password you defined when you loaded the UBBCONFI Gfile.

Using the Client Applications in the Security
Sample Application

Thefollowing sectionsbriefly explain how to usethe client applicationsin the Security
sample application.

The CORBA C++ Client Application

The CORBA C++ client application in the Security sample application has the
following additional option:

<L> Li st your registered courses
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Thisoption displaysthelist of courses registered under the student 1D that was used to
log on to the CORBA C++ client application.

The CORBA Java Client Application

No additiona functionality is added to the CORBA Java client application in the
Security sample application.

The ActiveX Client Application

No additiona functionality is added to the ActiveX client application in the Security
sample application.

Guideto the University Sample Applications  4-15



4  The Security Sample Application

4-16  Guideto the University Sample Applications



CHAPTER

5 The Transactions
Sample Application

Thistopic includes the following sections:

m How the Transactions Sample Application Works

m The Development Process for the Transactions Sample Application

m Building the Transactions Sample Application

m Compiling the Transactions Sample Application

® Running the Transactions Sample Application

m Using the Client Applicationsin the Transactions Sample Application

Refer to Readne. t xt inthe\transacti ons directory for troubleshooting
information and the latest information about using the Transactions sample
application. For acomplete discussion of using transactionsin aWebL ogic Enterprise
application, see Using Transactions.

How the Transactions Sample Application
Works

In the Transactions sampl e application, students can register for classes. The operation
of registering for courses is executed within the scope of atransaction. The
Transactions sample application works in the following way:
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1. Students submit alist of courses for which they want to be registered.

2. For each course in thelist, the University server application checks whether:

The course isin the database.
The student is already registered for a course.

The student exceeds the maximum number of credits the student can take.

3. One of the following occurs:

If the course meets all the criteria, the University server application registers
the student for the course.

If the courseis not in the database or if the student is already registered for
the course, the University server application adds the courseto alist of
registered courses for which the student could not be registered. After
processing all the registration requests, the server application returns the list
of courses for which registration failed. The client application prompts the
student to either commit the transaction (thereby registering the student for
the courses for which registration request succeeded) or to roll back the
transaction (thus not registering the student for any of the courses).

If the student exceeds the maximum number of credits the student can take,
the University server application returns a TooMany Cr edi t s user exception
to the client application. The client application provides a brief message
explaining that the request was rejected. The client application then rolls
back the transaction.

Figure 5-1 illustrates how the Transactions sample application works.

Figure5-1 The Transactions Sample Application
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A Part of a Transaction

The Development Process for the
Transactions Sample Application

This section describes the steps used to add transactions to the Transactions sample
application. These steps are in addition to the development process outlined in
Chapter 3, “The Basic Sample Application.”

Note: The steps in this section have been done for you and are included in the
Transactions sample application.
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OMG IDL

During the development process, you would define in Object Management Group
(OMG@G) Interface Definition Language (IDL) ther egi st er _f or _cour ses()
operation for the Regi strar. Theregi ster_for_courses() operation hasa
parameter, Not Regi st er edLi st, which returns to the client application the list of
courses for which registration failed. If the value of Not Regi st er edLi st isempty,
the client application commits the transaction.

Y ou also need to define the TooMany Or edi t s user exception.

The Client Application

During the development process, you would add the following to your client
application:

m TheBootstrap environmental object to obtain areferenceto the
TransactionCurrent environmental object in the specified WebL ogic Enterprise
(WLE) domain.

m The operations of the TransactionCurrent environmental object to include a
CORBA object in atransaction.

m Acaltotheregister_for_courses() operation sothat students can register
for courses.

For information about using Transactionsin client applications, see Getting Started
and Using Transactions.

The University Server Application

During the devel opment process, you would add the following to the University server
application:

m Invocationstothe TP: : open_xa_rn() and TP:: cl ose_xa_r n() operationsin
theServer::initialize() andServer: :rel ease() operations of the Server
object
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m A method implementation for ther egi st er _f or _cour ses() operation

For information about these tasks, see Creating C++ Server Applications.

The UBBCONFIG File

During the devel opment process, you need the following in the UBBCONFI Gfile:

m A server group that includes both the University server application and the
server application that manages the database. This server group needsto be
specified as transactional.

m The OPENI NFO parameter defined according to the XA parameter for the Oracle
database. The XA parameter for the Oracle database is described in the
"Developing and Installing Applications that Use the XA Libraries" section of
the Oracle7 Server Distributed Systems manual.

Note: If you use adatabase other than Oracle, refer to the product documentation for
information about defining the XA parameter.

m The pathname to the transaction log (TLOG) in the TLOGDEVI CE parameter.

For information about the transaction log and defining parameters in the UBBCONFI G
file, see Administration Guide.

The ICF File

During the devel opment process, change the Transaction policy of the Regi st r ar
object from opt i onal toal ways. Theal ways Transaction policy indicates that this
object must be part of atransaction. For information about defining Transaction
policies for CORBA abjects, see Using Transactions.
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Building the Transactions Sample
Application

To build the Transactions sample application, complete the following steps:

Copy the filesfor the Transactions sample application.

Change the protection on the files for the Transactions sample application files.
Set the environment variables.

Initialize the University database.

L oad the UBBCONFI Gfile.

Create atransaction log.

N o g &~ 0w NP

Build the client and server sample applications.

The following sections describe these steps.

Note: Before you can build or run the Transactions sample application, you need to
complete the steps in Chapter 2, “Setting Up Your Environment.”

Copying the Files for the Transactions Sample
Application into a Work Directory
The files for the Transactions sample application are located in the following
directories:
Windows NT
drive:\ WLEdi r\ sanpl es\ cor ba\ uni versi ty\t ransact i on
UNIX

/usr/ W.Edi r/ sanpl es/ cor ba/ uni versity/transaction
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In addition, you need to copy theut i | s directory into your work directory. Theuti | s
directory contains files that set up logging, tracing, and accessto the University
database.

You will usethefileslisted in Table 5-1 to create the Transactions sampl e application.

Table5-1 FilesIncluded in the Transactions Sample Application

File Description

uni vt . idl The OMG IDL that declares the
Cour seSynopsi sEnunerat or,Regi strar,
and Regi st rar Fact or y interfaces.

uni vts. cpp The C++ source code for the University server
application in the Transactions sampl e application.

uni vt _i.h The C++ source code for method implementations of
uni vt _i.cpp the Cour seSynopsi sEnuner at or,
Regi st rar,and Regi strar Fact ory interfaces.

uni vtc. cpp The C++ source code for the CORBA C++ client
application in the Transactions sampl e application.

frmBrowser.frm The Visual Basic source code for the ActiveX client
application in the Transactions sampl e application.

frmOpen. frm The Visual Basic source code for the ActiveX client
application in the Transactions sampl e application.

Uni versity. vbp The Visual Basic project file for the ActiveX client
application in the Transactions sampl e application.

Uni versity. vbw The Visual Basic workspace file for the ActiveX
client application in the Transactions sample
application.

nodPubl i cDecl arati ons. A Visud Basic filethat contains the declarations for

bas variables used in the sample applications.

frmiracing. frm Thefiles that provide tracing capabilities to the

frmlraci ng. frx ActiveX client application.

frmLogon. frm The Visual Basic file that performs the security

logon for the ActiveX client application.
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Table5-1 FilesIncluded in the Transactions Sample Application (Continued)

File

Description

Uni vTAppl et. j ava

The Java source code for the CORBA Java client
application in the Transactions sample application.

univt _utils.h
uni vt _utils.cpp

Thefilesthat define database accessfunctionsfor the
CORBA C++ client application.

uni vt .icf

The ICFfile for the Transactions sample application.

set envt. sh

A UNIX script that sets the environment variables
needed to build and run the Transactions sample
application.

set envt . cnd

An MS-DOS command procedure that sets the
environment variables needed to build and run the
Transactions sample application.

ubb_t . mk The UBBCONFI Gfile for the UNIX operating
system.

ubb_t . nt The UBBCONFI Gfilefor the Windows NT operating
system.

makefil et. mk The makefi | e for the Transactions sample

application on the UNIX operating system.

makefilet.nt

The makef il e for the Transactions sample
application on the Windows NT operating system.

| og. cpp, | 0g. h,
log_client.cpp,and
| og_server. cpp

The client and server applications that provide
logging and tracing functions for the sample
applications. Thesefilesarelocatedin \utils
directory.

or adbconn. cpp and
or anoconn. cpp

The files that provide access to an Oracle SQL
databaseinstance. Thesefilesarelocatedin \uti | s
directory.

sanpl esdb. cpp and
sanpl esdb. h

Thefilesthat provide print functions for the database
exceptionsin the sampleapplications. Thesefilesare
locatedin \uti | s directory.
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Table5-1 FilesIncluded in the Transactions Sample Application (Continued)

File Description

uni que_i d. cpp and C++ Unique ID class routines for the sample

uni que_i d. h applications. Thesefilesarelocated in \util s
directory.

sanpl esdbsqgl . h and C++ classmethods that implement accessto the SQL

sanpl esdbsql . pc database. Thesefilesarelocatedin \util s
directory.

uni versity. sql The SQL for the University database. Thisfileis

located in \uti | s directory.

Changing the Protection on the Files for the Transactions
Sample Application

During the installation of the WebL ogic Enterprise software, the sample application
files are marked read-only. Before you can edit the files or build thefilesin the
Transactions sample application, you need to change the protection of the filesyou
copied into your work directory, asfollows:

Windows NT

pronpt>attrib -r drive:\workdirectory\*.*
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UNIX

pronpt >chnod u+rw / wor kdi rectoryl *.*

Setting the Environment Variables

Use the following command to set the environment variables used to build the client
and server applications in the Transactions sample application:

Windows NT

pr onpt >set envt

UNI X
pronpt >/ bi n/ ksh

pronpt >. ./setenvt.sh

Initializing the University Database

Use the following command to initialize the University database used with the
Transactions sample application:

Windows NT

pronpt >nnake -f makefilet.nt initdb

UNI X
pronpt >make -f makefilet.nk initdb

Loading the UBBCONFIG File

Use the following command to load the UBBCONFI Gfile:

Windows NT
pronpt >t M oadcf -y ubb_t.nt
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UNIX
pronpt >t M oadcf -y ubb_t. nk

The build process for the UBBCONFI Gfile prompts you for an application password.
This password will be used to log on to the client applications. Enter the password and
press Enter. Y ou are then prompted to verify the password by entering it again.

Creating a Transaction Log

The transaction log records the transaction activities in a WebL ogic Enterprise
application. During the development process, you need to define the location of the
transaction log (specified by the TLOGDEVI CE parameter) in the UBBCONFI Gfile. For
the Transactions sample application, the transaction log is placed in your work
directory.

To open the transaction log for the Transactions sample application, complete the
following steps:
1. Enter the following command to start the Interactive Administrative Interface:

tmadni n

2. Enter the following command to create a transaction log:

crdl -b blocks -z directorypath
clog -m SI TE1

where

bl ocks specifies the number of blocks to be alocated for the transaction log and
di r ect or ypat h indicates the location of the transaction log. The

di rect or ypat h option needs to match the location specified in the

TLOGDEVI CE parameter in the UBBCONFI Gfile. The following is an example of
the command on Windows NT:

crdl -b 500 -z c:\mysanpl es\university\Transaction\ TLOG

3. Enter g t o exit the Interactive Administrative Interface.
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Compiling the Transactions Sample
Application

During the development process, you would use the bui | dobj cl i ent and

bui | dobj ser ver commands to build the client and server applications. Y ou would
also build a database-specific transaction manager to coordinate the transactional
events in the client/server application. However, for the Transactions sample
application, this step has been donefor you. The directory for the Transactions sample
application contains amekef i | e that builds the client and server sample applications
and creates a transaction manager called TMS_ORA.

Note: Inthemakefil e, thefollowing parameter is hard coded to build atransaction
manager for the Oracle database:

RMEOr acl e XA
If you use a database other than Oracle, you need to change this parameter.

Use the following commands to build the CORBA C++ client and server applications
in the Transactions sample application:

Windows NT

pronpt >nnake -f makefil et. nt

UNIX

pronpt >make -f makefilet. nk

To build the CORBA Java client application:
Windows NT

pronpt >nnake -f makefilet.nt javaclient
UNIX

pronpt >make -f makefilet. nk javaclient

For information about starting the ActiveX client application, see “Starting the
ActiveX Client Application.”
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For moreinformation about the bui | dobj cl i ent and bui | dobj ser ver commands,
see the C++ Programming Reference.

Running the Transactions Sample
Application

To run the Transactions sample application, complete the following steps:
1. Start the server application.
2. Start one or more of the client applications.

These steps are described in the following sections.

Starting the Server Application

Start the system and sampl e application server applicationsin the Transactions sample
application by entering the following command:

pronpt >t nboot -y
This command starts the following server processes:
m TMSYSEVT
The BEA Tuxedo system event broker.
m TMFFENAME

The transaction management services, including the NameManager and the
FactoryFinder services.

m TM FSRVR

The Interface Repository server process. This server processis used only by
ActiveX client applications.

® uni vt_server

The University server process.

Guideto the University Sample Applications  5-13



S  The Transactions Sample Application

m | SL

The IIOP Listener/Handler process.

Before using another sample application, enter the following command to stop the
system and sample application server processes:

pronpt >t nshut down

Starting the CORBA C++ Client Application

Start the CORBA C++ client application in the Transactions sample application by
completing the following steps:

1. Atthe MS-DOS prompt, enter the following command:

pronpt >uni vt _client

2. AttheEnter student id: prompt, enter any number between 100001 and
100010.

3. Press Enter.

4. AttheEnter domain password: prompt, enter the password you defined when
you loaded the UBBCONFI Gfile.

5. Press Enter.

Starting the CORBA Java Client Application

To run the CORBA Javaclient application in the Transactions sample application,
complete the following steps:

1. Modify the following linesin the Uni vTAppl et . ht ni file:

code="Uni vTAppl et. cl ass"
codebase=.
to read as follows:

code="Uni vTAppl et "
archi ve="Uni vTAppl et . j ar, nBenvobj .jar"
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2. Copy the modified Uni vTAppl et . ht M file to the source directory for the Web
server (the directory varies by Web server product).

3. After executing the makef i | e to build the Transactions sample application,
create aUni vTAppl et . j ar file, asfollows:

a. Createatnp directory under the directory where you built the sample
application and copy the Uni ver si t yT subdirectory and the classfilesit
containsinto thet np directory.

Copy the class filesin the Transactions sample application directory that
were generated by the makef i | e into thet np directory, set the directory
(cd) tothet np directory, and issue one of the following commandsto create
ajar file that contains all the Transactions sample application classes:

jar -cf ..\UnivTApplet.jar *.* (Microsoft Windows NT systems)
jar -cf ../UnivTApplet.jar * (UNIX systems)

4. Copy the Uni vTAppl et . jar fileyou just created to the source directory for the
Web server (the directory name varies by Web server product).

5. Copy the nBenvobj . j ar filefrom the appropriate subdirectory
(9@ UXDI R% udat aobj \ j ava Microsoft Windows NT systems or
${ TUXDI R}/ udat aobj / j ava UNIX systems) to the Web server source
directory.

6. Make sure the Transactions server application is running, start up your Web
browser, and point it to the node where the Web server isrunning.

Note: On Microsoft Windows NT systems, the node hame needs to bein all
uppercase characters. For example, if the node is specified as SERVER in the
UBBCONFI Gfileand in the Uni vTAppl et . ht nl file, set your browser to
htt p: // SERVER/ Uni vTAppl et. htnl .

7. Enter anumber between 100001 and 100010 in the student ID field.

8. Inthe Domain Password field, enter the password you defined when you loaded
the UBBCONFI Gfile.

9. Double click the Logon button.
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Starting the ActiveX Client Application

Note: For the University sample applications, the task of loading the OMG IDL for
the CORBA interfaces into the Interface Repository is automated by the
makefile.

Before you can start the ActiveX client application, you must use the Application
Builder to create ActiveX bindings for the CORBA interfaces.

To create an ActiveX binding for a CORBA interface, complete the following steps:

1. Click the BEA Application Builder icon in the WebL ogic Enterprise program
group.
The I1OP Listener window appears.

2. InthellOP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile . Y ou must match exactly
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

3. Inthe Logon window, enter a student D between 100001 and 100010 for the
user name and the password you defined when you loaded the UBBCONFI Gfile.

The Application Builder window appears. All the CORBA interfaces loaded in
the Interface Repository appear in the Services window of the Application
Builder.

4. Highlight the UniversityT folder in the Services window and drag it to the
Workstation Views window, or copy the UniversityT folder from the Services
window and paste it into the Workstation Views window.

A confirmation window appears.

5. Click Create to create the ActiveX bindings for the CORBA interfaces in the
Transactions sampl e application.

The Application Builder creates the following:

e A binding for the CORBA interface. The binding is named
Dl nodul enane_i nt er f acenane. For example, the binding for the
Regi strar interfaceisnamed DI Uni versityT Registrar.
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e A typelibrary. By default, the typelibrary is placed in
\ WLEdi r\ Typeli brari es.

Thetypelibrary fileis named DI nodul enane_i nt er facenane. t | b.

e A Windows system registry entry, including unique Program IDs for each
object type, for the CORBA interface.

Torun the ActiveX client application, complete the following steps:
1. Opentheuniversity.vbwfilein Visual Basic.

2. From the Run menu, click Start.

The I1OP Listener window appears.

3. Inthe I1OP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile. Y ou must match exactly
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

4. Inthe Logon window, enter a student ID between 100001 and 100010 for the
user name and the password you defined when you loaded the UBBCONFI Gfile.

Using the Client Applications in the
Transactions Sample Application

The following sections briefly explain how to use the client applicationsin the
Transactions sample application.

The CORBA (C++ Client Application

The CORBA C++ client application in the Transactions sample application has the
following additional option:

<R> Regi ster for Courses
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To register for a course, complete the following steps:

1
2.

3.
4.

At the Options prompt, enter R.
At the Cour se Number prompt, enter a course number followed by -1 . For
example:

100011
100039
-1

Press Enter.

At the Options prompt, enter L to view alist of courses for which the student ID
isregistered.

To exit the C++ CORBA client application, enter E at the Options prompt.

The CORBA Java Client Application

5-18

When you log on to the CORBA Javaclient application, a Student Account Summary
window appears. Use the Student Account Summary window to register for courses.

To register for a class, complete the following steps:

1

Obtain alist of available courses from the Student Account Summary window by
entering a text string in the Search String text box. For example, conput er.

Click the Search Catal og button.

A list of courses matching the search string appears in the window.

Select a course by clicking on its name in the lower portion of the Student
Account Summary window.

If you are already registered for a course, Yes appearsin the Registered field on
the Student Account Summary window.

To register for the course, click the Register button on the Student Account
Summary window.

Toview alist of coursesfor which the student ID isregistered, double click the Show
Registration button.
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To exit the CORBA Java client application, click the Logoff button in the Student
Account Summary window, or choose Quit from the Applet menu.

The ActiveX Client Application

When you log on to the ActiveX client application, the Course Browser window
appears. Use the Course Browser window to register for courses.

To register for a class, complete the following steps:

1. Inthetext box next to the Find Courses button, enter atext string or use the
pulldown menu to choose a curriculum subject. For example, conput er.

2. Click the Find Courses button.
A list of all the coursesthat match that search string appears.

3. Select acourse from the list that appears in the window next to the Get Details
button, or double-click the course name.

The details for the sel ected course appear.

4. Click the Register for Course button or double click the course to enter the course
into the schedule.

The course appears in the student’s schedule at the bottom of the window. If the
student is already registered for the course, it appears in the color green. If the
course conflicts with a previously registered course, it appears in the color red.

To remove a course from the schedule, double click the course in the schedule.

To view a list of courses for which the student ID is registered, click the Get Registered
Courses button.

To complete information about a course, click the Get Details button.

To exit the ActiveX client application, choose Exit from the File menu.

Guideto the University Sample Applications  5-19



S  The Transactions Sample Application

5-20  Guideto the University Sample Applications



CHAPTER

6 The Wrapper Sample
Application

The topic includes the following sections:

How the Wrapper Sample Application Works

The Development Process for the Wrapper Sample Application
Building the Wrapper Sample Application

Compiling the Wrapper Sample Application

Running the Wrapper Sample Application

Using the Client Applications in the Wrapper Sample Application

Refer to Readne. t xt inthe\ wr apper directory for troubleshooting information and
the latest information about using the Wrapper sample application.

How the Wrapper Sample Application

Works

In the Wrapper sample application, when a student registers for classes, the student’s
account is charged for the classes and the balance of the student’s account is updated.
In addition, students can get information about their account balances.
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The Wrapper sample application incorporates an additional server application and a
BEA Tuxedo application. The Billing server application containsaTel | er object,
which callsthe BEA Tuxedo Teller application. The BEA Tuxedo Teller application
performs the following billing operations:

m Debiting a student account

m Crediting a student account

m  Obtaining the current balance of a student account

The University database is modified to include account information.

Figure 6-1 illustrates how the Wrapper sample application works.

Figure6-1 TheWrapper Sample Application
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Server Application
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The Development Process for the Wrapper

Sample

OMG IDL

Application

This section describes the development process required when wrapping a BEA
Tuxedo application in a WebL ogic Enterprise (WLE) application. These stepsarein
addition to the development process outlined in Chapter 3, “The Basic Sample
Application.”

Note: The steps in this section have been done for you and are included in the
Wrapper sample application.

When wrapping a BEA Tuxedo application, you need to define an object that
interoperates with the BEA Tuxedo application and a factory that creates that object.
In the Wrapper sample application, tred | er andTel | er Fact ory objects interact

with the BEA Tuxedo Teller application. During the development process, you would
define the interfaces of th€el | er and theTel | er Fact or y objects in Object
Management Group (OMG) Interface Definition Language (IDL), as follows:

Object Description Operations

Tel | er Factory Returns an object referencetothe  find_tel | er ()
Teller object

Tel | er Interoperates with the BEA get bal ance()
Tuxedo Teller application to credit()
perform billing and accounting debit ()
operations

You need to add Bal ance field to theSt udent Det ai | s structure. Client
applications use theal ance field to show the student’s account balance. A user
exceptionDel i nquent Account is also added.
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The Client Application

During the development process, you would add code to the client application to
handletheuser exception Del i nquent Account thatther egi ster _for_courses()
operation can raise.

The Server Application

During the development process, you would write the following for the Billing server
application:

m  Method implementations for the get _bal ance(), credi t (), and debi t ()
operationsfor the Tel | er object. The method implementations need to include
the code that does the following:

e Allocates an FML message buffer

e Fillsthe FML message buffer with the data you want to send to the BEA
Tuxedo Teller application

e Callsthe BEA Tuxedo Teller application

e Extractsinformation from the FML message buffer returned from the BEA
Tuxedo Teller application

e Returnsthe information from the FML message buffer to the University
server application

m A method implementation for thefind_t el | er () operation of the
Tel | er Fact ory object.

m A Billing server object that creates and registersthe Tel | er Fact ory object
and callsthe open_XA RMand cl ose_XA RMfunctions.

During the devel opment process, you would add the following to the University server
application:

m Inthe server initialization portion of the code for the University server
application, include the Bootstrap object to get a FactoryFinder object for the
Tel | er Fact ory object. The University server application is using the Bootstrap
and FactoryFinder objects like a client application would.
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m Inthe code for the University server application, include areference to the
Tel | er Fact or y object in the constructor of the servant for the Registrar object.
Usethe Tel | er Fact ory object to createaTel | er object.

m Inthe method implementations for the get _st udent _det ai | s() and
regi ster_for_courses() operationsfor the Regi st rar object, invoke the
get _bal ance() and debi t () operationsonthe Tel | er object.

For information about writing server applicationsthat wrap BEA Tuxedo applications,
see Creating C++ Server Applications.

The UBBCONFIG File

During the devel opment process, you heed to make the following changesto the
UBBCONFI Gfile:

m Definethe following server groups in the GROUPS section of the UBBCONFI Gfile:

e ORA_GRP, which contains the University server application, the BEA Tuxedo
Teller application, and the server application for the University database.
This server group allows both the University server application and the BEA
Tuxedo Teller application to access the University database.

e APP_GRP, which contains the Billing server application.

m  Specify the server applications in the Wrapper sample application in the order in
which they should be booted in the SERVERS section of the UBBCONFI Gfile.
Start the server applicationsin the following order:

a. BEA Tuxedo Teller application
b. Billing server application

c. University server application

The ICF File

During the development process, you need to define activation and transaction policies
for theTel | er and Tel | er Fact ory objects. The Tel | er and Tel | er Fact ory
objects have the following policies:
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TheTel | er object has an activation policy of process and atransaction policy
of opti onal .

TheTel | er Fact or y object has an activation policy of pr ocess and a
transaction policy of i gnor e.

For information about defining activation and transaction policiesfor CORBA objects,
see Creating C++ Server Applications.

Building the Wrapper Sample Application

To build the Wrapper sample application, complete the following steps:

N o g &~ w d P

Copy the filesfor the Wrapper sample application.

Change the protection on the files for the Wrapper sample application.
Set the environment variables.

Initialize the University database.

L oad the UBBCONFI Gfile.

Create atransaction log.

Build the client and server sample applications.

The following sections describe these steps.

Note: Before you can build or run the Wrapper sample application, you need to

complete the steps in Chapter 2, “Setting Up Your Environment.”

Copying the Files for the Wrapper Sample Application
into a Work Directory

The files for the Wrapper sample application are located in the following directories:

Windows NT
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drive:\ WLEdi r\ sanpl es\ cor ba\ uni ver si t y\w apper

UNIX

/usr/ WEdi r/ sanpl es/ cor ba/ uni ver si t y/w apper

In addition, you need to copy theut i | s directory into your work directory. Theuti | s
directory contains files that set up logging, tracing, and accessto the University

database.

You will usethefileslisted in Table 6-1 to create the Wrapper sample application.

Table 6-1 FilesIncluded in the Wrapper Sample Application

File Description

billwidl The OMG IDL that declaresthe Tel | er and
Tel | er Fact ory interfaces.

uni vw. i dl The OMG IDL that declares the
Cour seSynopsi sEnunerat or,Regi strar,
and Regi st rar Fact or y interfaces.

billws.cpp The C++ source code for the Billing server

application in the Wrapper sample application.

uni vws. cpp

The C++ source code for the University server
application in the Wrapper sample application.

billw i.h The C++ source code for the method

billw.i.cpp implementations of the Tel | er and
Tel | er Fact ory interfaces.

uni vw_i. h The C++ source code for the method

uni vw_i . cpp

implementations of the
Cour seSynopsi sEnunerat or,Regi strar,
and Regi st rar Fact or y interfaces.

uni vwe. cpp

The C++ source code for the CORBA C++ client
application in the Wrapper sample application.

frnBrowser.frm

The Visual Basic source code for the ActiveX client
application in the Wrapper sample application.

uni versity. vbp

The Visual Basic project file for the ActiveX client
application in the Wrapper sample application.
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Table 6-1 FilesIncluded in the Wrapper Sample Application (Continued)

File

Description

Uni versity. vbw

The Visual Basic workspace file for the ActiveX
client application in the Wrapper sample application.

nodPubl i cDecl ar ati ons.

bas

A Visual Basic file that contains the declarations for
variables used in the sample applications.

frmiraci ng.frm
frmlraci ng.frx

The files that provide tracing capabilities to the
ActiveX client application.

frmogon. frm

The Visual Basic file that performs the security
logon for the ActiveX client application.

uni vWAppl et . j ava

The Java source code for the CORBA Javaclient
application in the Wrapper sample application.

uni vw_utils.h
uni vw_util s. cpp

Thefilesthat define database accessfunctionsfor the
CORBA C++ client application.

uni vw. i cf

The ICF file for the University server application in
the Wrapper sample application.

bi I lwicf

The ICF file for the Billing server application in the
Wrapper sample application.

set envw. sh

A UNIX script that sets the environment variables
needed to build and run the Wrapper sample
application.

tellwflds, tellwu.c,
tellwc.h, tellws.ec

The files for the BEA Tuxedo Teller application.

set envw. cnd

An MS-DOS command procedure that sets the
environment variables needed to build and run the
Wrapper sample application.

ubb_w. mk The UBBCONFI Gfile for the UNIX operating
system.
ubb_w. nt The UBBCONFI Gfilefor theWindowsNT operating

system.

makefil ew nk

The makef i | e for the Wrapper sample application
on the UNIX operating system.
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Table 6-1 FilesIncluded in the Wrapper Sample Application (Continued)

File Description

makefi | ew. nt The makef i | e for the Wrapper sample application
on the Windows NT operating system.

| og. cpp, | og. h, Thefiles for the client and server applications that

l og_client.cpp,and provide logging and tracing functions for the sample

| og_server. cpp applications. Thesefilesarelocated inthe\ util s
directory.

or adbconn. cpp and Thefiles that provide access to an Oracle SQL

or anoconn. cpp database instance. These files are located in the

\uti | s directory.

sanpl esdb. cpp and Thefilesthat provide print functionsfor the database
sanpl esdb. h exceptionsinthe sample applications. Thesefilesare
located inthe\ uti | s directory.

uni que_i d. cpp and C++ Unique ID class routines for the sample

uni que_i d. h applications. These filesare located inthe\ uti | s
directory.

sanpl esdbsqgl . h and C++ classmethods that implement accessto the SQL

sanpl esdbsql . pc database. Thesefilesarelocated inthe\ util s
directory.

uni versity. sql The SQL for the University database. Thisfileis

located inthe\ uti | s directory.

Changing the Protection on the Files for the Wrapper
Sample Application

During the installation of the WebL ogic Enterprise software, the sample application
files are marked read-only. Before you can edit the files or build thefilesin the
Wrapper sampl e application, you need to change the protection of the files you copied
into your work directory, as follows:

Windows NT

pronpt>attrib -r drive:\workdirectory\*.*
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UNIX

pronpt >chnod u+rw / wor kdi rectoryl *.*

Setting the Environment Variables

Use the following command to set the environment variables used to build the client
and server applications in the Wrapper sample application:

Windows NT

pronpt >set envw

UNI X
pronpt >/ bi n/ ksh

pronpt >. ./setenvw. sh

Initializing the University Database

Use the following command to initialize the University database used with the
Wrapper sample application:

Windows NT
pronpt >nnake -f makefilew nt initdb

UNIX

pronpt >make -f makefilew nk initdb

Loading the UBBCONFIG File

Use the following command to load the UBBCONFI Gfile:

Windows NT
pronpt >t M oadcf -y ubb_w nt
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UNIX
pronpt >t M oadcf -y ubb_w. nk

The build process for the UBBCONFI Gfile prompts you for an application password.
This password will be used to log on to the client applications. Enter the password and
press Enter. Y ou are then prompted to verify the password by entering it again.

Creating a Transaction Log

The transaction log records the transaction activities in a WebL ogic Enterprise
application. During the development process, you need to define the location of the
transaction log (specified by the TLOGDEVI CE parameter) in the UBBCONFI Gfile. For
the Wrapper sample application, the transaction log is placed in your work directory.

To open the transaction log for the Wrapper sample application, complete the

following steps:

1. Enter the following command to start the Interactive Administrative Interface:
t madmi n

2. Enter the following command to create a transaction log:

crdl -b blocks -z directorypath
crlog -m SITEL

where

bl ocks specifies the number of blocks to be alocated for the transaction log,
and di r ect or ypat h indicates the location of the transaction log. The

di rect or ypat h option needs to match the location specified in the

TLOGDEVI CE parameter in the UBBCONFI Gfile. The following is an example of
the command on Windows NT:

crdl -b 500 -z c:\mysanpl es\university\w apper\ TLOG

3. Enter g to quit the Interactive Administrative I nterface.
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Compiling the Wrapper Sample Application

During the development process, you would use the bui | dobj cl i ent and

bui | dobj ser ver commandsto build the client and server applications. However, for
the Wrapper sample application, this step has been done for you. The directory for the
Wrapper sample application contains a makef i | e that builds the client and server
sample applications.

Use the following commands to build the CORBA C++ client and server application
in the Wrapper sample application:

Windows NT

pronpt >nnake -f makefil ew. nt

UNIX

pronpt >make -f makefil ew nk

To build the CORBA Java client application:
Windows NT

pronpt >nnake -f makefil ew. nt javaclient
UNIX

pronpt >make -f makefilew nk javaclient

For information about starting the ActiveX client application, see “Starting the
ActiveX Client Application.”

For more information about thieui | dobj cl i ent andbui | dobj ser ver commands,
see theCommands, System Processes, and MIB Reference.

Running the Wrapper Sample Application

To run the Wrapper sample application, complete the folllowing steps:
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1
2.

Start the server application.

Start one or more of the client applications.

These steps are described in the following sections.

Starting the Server Application

Start the system and sample application server processes in the Wrapper sample
application by entering the following command:

pronpt >t nboot -y

This command starts the following server processes:

TMSYSEVT
The BEA Tuxedo system event broker.
TMFFENAME

The transaction management services, including the NameManager and the
FactoryFinder services.

™ FSRVR

The Interface Repository server process. This server processis used only by
ActiveX client applications.

uni vw_server

The University server process.
tell w server

The BEA Tuxedo Teller application process.
billw server

The Billing server application process.

I SL

The I1OP Listener/Handler process.

Before using another sample application, enter the following command to stop the
system and sample application server processes:
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pronpt >t nshut down

Starting the CORBA C++ (Client Application

Start the CORBA C++ client application in the Wrapper sample application by
completing the following steps:

1. Atthe MS-DOS prompt, enter the following command:
pronpt >uni vw _cl i ent

2. AttheEnter student id: prompt, enter any number between 100001 and
100010.

3. Press Enter.

4. AttheEnter donmain password: prompt, enter the password you defined when
you loaded the UBBCONFI Gfile.

5. Press Enter.

Starting the CORBA Java Client Application

To run the CORBA Javaclient application in the Wrapper sample application,
complete the following steps:

1. Modify the following linesin the Uni viWappl et . ht ni file:

code="Uni vWAppl et . cl ass"
codebase=.
to read as follows:

code=" Uni vWWAppl et "
ar chi ve="Uni vIWAppl et . j ar, nBenvobj .jar"

2. Copy the modified Uni viAppl et . ht il fileto the source directory for the Web
server (the directory varies by Web server product).

3. After executing the makefi | e to build the Wrapper sample application, create a
Uni vWAppl et . j ar file, asfollows:
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4.

a. Createat np directory under the directory where you built the sample
application and copy the Uni ver si t yw subdirectory and the classfiles it
containsinto thet np directory.

Copy the class filesin the Wrapper sample application directory that were
generated by the makef i | e into thet np directory, set the directory (cd) to
thet np directory, and issue one of the following commands to create a JAR
file that contains all the Wrapper sample application classes:

jar -cf ..\UnivWapplet.jar *.* (Microsoft Windows NT systems)
jar -cf ../UunivPWplet.jar * (UNIX systems)

Copy the Uni vWAppl et . j ar fileyou just created to the source directory for the
Web server (the directory name varies by Web server product).

Copy the nBenvobj . j ar filefrom the appropriate subdirectory

(9@ UXDI R% udat aobj \ j ava Microsoft Windows NT systems or

${ TUXDI R}/ udat aobj / j ava UNIX systems) to the Web server source
directory.

Make sure the Wrapper server application is running, start up your Web browser,
and point it to the node where the Web server is running.

Note: On Microsoft Windows NT systems, the node hame needs to bein all

9.

uppercase characters. For example, if the node is specified as SERVER in the
UBBCONFI Gfileand in the Uni vWAppl et . ht n1 file, set your browser to
htt p: // SERVER/ Uni vIWWAppl et . htn .

Enter a number between 100001 and 100010 in the student ID field.

In the Domain Password field, enter the password you defined when you loaded
the UBBCONFI Gfile.

Double click the Logon button.

Exceptions appear in the status bar of the Appletviewer window or in the MS-DOS
window in which the CORBA Java client application was started.

Guideto the University Sample Applications  6-15



6 The Wrapper Sample Application

Starting the ActiveX Client Application

Note: For the University sample applications, the task of loading the OMG IDL for
the CORBA interfaces into the Interface Repository is automated by the
makefile.

Before you can start the ActiveX client application, you must use the Application
Builder to create ActiveX bindings for the CORBA interfaces.

To create an ActiveX binding for a CORBA interface, complete the following steps:

1. Click the BEA Application Builder icon in the WebL ogic Enterprise program
group.
The I1OP Listener window appears.

2. InthellOP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile . Y ou must exactly match
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

3. Inthe Logon window, enter a student D between 100001 and 100010 for the
user name and the password you defined when you loaded the UBBCONFI Gfile.

The Application Builder window appears. All the CORBA interfaces loaded in
the Interface Repository appear in the Services window of the Application
Builder.

4. Highlight the UniversityW folder in the Services window and drag it to the
Workstation Views window, or copy the UniversityW folder from the Services
window and paste it into the Workstation Views window.

A confirmation window appears.

5. Click Create to create the ActiveX bindings for the CORBA interfaces in the
Wrapper sample application.

The Application Builder creates the following:

e A binding for the CORBA interface. The binding is named
Dl nodul enane_i nt er f acenane. For example, the binding for the
Regi st rar interfaceisnamed DI Uni versityW Regi strar.
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e A typelibrary. By default, the typelibrary is placed in
\ WLEdi r\ Typeli brari es.

Thetypelibrary fileis named DI nodul enane_i nt er facenane. t | b.

e A Windows system registry entry, including unique Program IDs for each
object type, for the CORBA interface.

Torun the ActiveX client application, complete the following steps:
1. Open the University.vbw filein Visual Basic.

2. From the Run menu, click Start.

The [1OP Listener window appears.

3. IntheI1OP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile. Y ou must match exactly
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

4. Inthe Logon window, enter a student ID between 100001 and 100010 for the
user name and the password you defined when you loaded the UBBCONFI Gfile.

Using the Client Applications in the Wrapper
Sample Application

The following sections explain how to use the client applications in the Wrapper
sample application.

The CORBA C++ Client Application

The CORBA C++ client application in the Wrapper sample application hasthe
following additional option:

<B> Di spl ay Your Bal ance
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TheDi spl ay Your Bal ance option displaysthe account balance associated with the
student ID used to log on to the CORBA C++ client application.

To exit the C++ CORBA client application, enter E at the Options prompt.

The CORBA Java Client Application

The CORBA Javaclient application in the Wrapper sample application allows you to
display an account balance.

When you log on to the CORBA Javaclient application, a Student Account Summary
window appears. The Student Account Summary window displays the account balance
associated with the student ID used to log on to the CORBA Java client application.
When you register for additional courses, the amount in the Balance text box in the
Student Account Summary window increases.

To exit the CORBA Javaclient application, click the Logoff button in the Student
Account Summary window, or choose Quit from the File menu.

The ActiveX Client Application

6-18

The ActiveX client application in the Wrapper sample application allows you to
display an account balance.

Whenyoulog onto the ActiveX client application, a Course Browser window appears.
The Course Browser window displays the registered courses and account balance for
the student ID used to log on to the ActiveX client application. When you register for
additional courses, the amount in the Balance text box in the Course Browser window
increases.

To exit the ActiveX client application, choose Exit from the File menu.
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.

The Production Sample
Application

Thistopic includes the following sections:

How the Production Sample Application Works

The Development Process for the Production Sample Application
Building the Production Sample Application

Compiling the Production Sample Application

Running the Production Sample Application

How the Production Sample Application Can Be Scaled Further

Note: The client applicationsin the Production sample application work in the same

manner as the client applicationsin the Wrapper sample application.

Refer to Readne. t xt inthe\ pr oduct i on directory for troubleshooting information
and the latest information about using the Production sample application.
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How the Production Sample Application
Works

7-2

The Production sample application provides the same end-user functionality as the
Wrapper sample application. The Production sample application demonstrates how to
use features of the WebL ogic Enterprise (WLE) software to scale an existing

WebL ogic Enterprise application. The Production sample application does the
following:

Replicates the University server application, the Billing server application, and
the BEA Tuxedo Teller application within the ORA_GRP and APP_GRP server
groups defined in the UBBCONFI Gfile.

Replicatesthe ORA_GRP1 and APP_GRP1 server groups on an additional server
machine, Production Machine 2, as ORA_GRP2 and APP_GRP2 and partitions the
database.

Implements a statel ess object model to scale up the number of requests from
client applications the server application can manage simultaneously.

Assigns unique object IDs (Ol Ds) to the following objects so that they can be
instantiated multiple times simultaneously in their respective server groups,
thereby making them available on a per-client-application (and not per-process)
basis:

e Registrar

e RegistrarFactory

e Teller

e TellerFactory

Implements factory-based routing to direct requests from client applications on

behalf of some students to one server machine, and other students to another
server machine.

Note: To make the Production sample application easy for you to use, the sample

application is configured on the WebL ogic Enterprise software kit to run on
one machine using one database. However, the Production sample application
isset up so that it can be configured to run on several machines and to use
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multiple databases. Changing the configuration to multiple machines and
databases involves simply modifying the UBBCONFI Gfile and partitioning the
database.

Thefollowing sections describe how the Production sampl e application usesreplicated
server applications, replicated server groups, object state management, and
factory-based routing to scale the Production sample application.

Replicating Server Applications

When you replicate server applications:

You obtain a means to balance the load of incoming requests from client
applications on that server application. Asrequests arrive in the WebL ogic
Enterprise domain for the server group, the WebL ogic Enterprise system routes
the request to the least busy server application within that group.

You can specify how many copies of a given server application process are
running on a server machine. The number of copies determines the extent to
which the WebL ogic Enterprise domain can process requestsin-parallel from
client applications.

You obtain a useful failover protection in the event that one of the server
application processes stops.

In the Production sample application, the server applications are replicated in the
following manner:

The University server application, the BEA Tuxedo Teller application, and the
server application for the University database are replicated within the ORA_GRP

group.
The Billing server application is replicated within the APP_GRP group.

Figure 7-1 shows the replicated ORA_GRP and APP_GRP server groups.
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Figure7-1 Replicated Server Groupsin the Production Sample Application
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In Figure 7-1, note the following:

m There can be no more than oneinstance of the Regi st r ar Fact ory, Regi strar,
Tel | er Fact ory, or Tel | er objects within a single server application process.

m There can be any humber of Cour seSynopsi sEnumer at or objects within a
server application process.

7-4 Guideto the University Sample Applications



How the Production Sample Application Works

Replicating Server Groups

Server groups are afeature of the WebL ogic Enterprise software that allow you to add
server machines to an existing WebL ogic Enterprise application. When you replicate
a server group, you can do the following:

m  Spread the processing load for a WebL ogic Enterprise application across
multiple server machines.

m Usefactory-based routing to send requests from client applicationsto a
particular server machine.

The way in which server groups are configured and replicated is specified in the
UBBCONFI Gfile.

Figure 7-2 showsthe server groupsin the Production sample application replicated on
a second server machine. The replicated server groups are defined as ORA_GRP2 and
APP_GRP2 in the UBBCONFI Gfile for the Production sample application.
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Figure7-2 Replicating Server GroupsAcross Server M achines
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In Figure 7-2, the only difference between the content of the server groups on
Production Machine 1 and Production Machine 2 is the database. The University
database is partitioned into two databases. The database on Production Machine 1
contains student and account information for students with 1Ds between 100001 and
100005. The database on Production Machine 2 contains student and account
information for students with 1Ds between 100006 and 100010.
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Using a Stateless Object Model

To achieve scalability gains, the Regi st rar and Tel | er objectsare configured in the
Production sample application to have the method activation policy. The method
activation policy results in the following behavior changes:

m  Whenever the objects are invoked, they are instantiated by the WeblL ogic
Enterprise domain in the appropriate server group.

m After the invocation is complete, the WebL ogic Enterprise domain deactivates
the objects.

In the Basic through the Production sample applications, the Regi st r ar object had an
activation policy of process. All requests from client applications onthe Regi st r ar
object went to the same object instance in the memory of the server machine. This
design is adequate for a small-scale deployment. However, as client application
demands increase, requests from client applications on the Regi st r ar object
eventually become queued, and response time drops.

However, when the Regi st rar and Tel | er objects have an activation policy of

met hod and the server applications that manage these objects are replicated, the

Regi strar andTel | er objects can process multiple requestsfrom client applications
in parallel. The only constraint is the number of server application processes that are
available to instantiate the Regi st rar and Tel | er objects.

For the WebL ogic Enterprise application to instantiate copies of the Regi strar and
Tel | er objectsin each of the replicated server application processes, each copy of the
Regi strar and Tel | er objects have an unique object ID (OID). The factories that
create these objects are responsible for assigning them unique OIDs. For information
about generating unigque object 1Ds, see Creating C++ Server Applications.

Using Factory-based Routing

Factory-based routing is a WebL ogic Enterprise feature that allows you to send a
request from a client application to a specific server group. Using factory-based
routing, you can spread the processing load for a WebL ogic Enterprise application
across multiple server machines. The Production sample application uses
factory-based routing in the following way:
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m Requests from client applications to the Regi st r ar object are routed based on
the student ID. Requests from student D 100001 to 100005 go to Production
Machine 1. Requests from student ID 100006 to 100010 go to Production
Machine 2.

m Requestsfromthe Regi strar object to the Tel | er object are routed based on
account number. Billing requests for account 200010 to 200014 go to Production
Machine 1. Billing requests for account 200015 to 200019 go to Production
Machine 2.

For information about setting up factory-based routing, see Creating C++ Server
Applications.

The Development Process for the Production
Sample Application

This section describes the devel opment process required when scaling a WebL ogic
Enterprise application. These steps are in addition to the devel opment process outlined
in Chapter 3, “The Basic Sample Application.”

Note: The steps in this section have been done for you and are included in the
Production sample application.

OMG IDL

During the development process, to support factory-based routing, you would make
modifications to the Object Management Group (OMG) Interface Definition
Language (IDL) definitions for the following operations:

m Thefind_registrar() operation of th&®egi st rar Factory object to require
a student ID

m Thefind_teller() operation of thdel | er Fact ory object to require an
account number
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For information about implementing factory-based routing, see Creating C++ Server
Applications.

The Client Application

During the devel opment process, you would specify a STU_| D value when creating a
Regi strar object. The STU_| D value definesto which server group the request from
the client application is routed.

In the Production sample application, the University server application creates the
Tel | er object in the same way a client application would. Therefore, an ACT_NUM
value needs to be specified when creating a Tel | er object.

The Server Application

During the devel opment process, you need to modify the invocation to the

TP: : creat e_obj ect _ref erence() operation for the Regi st r ar Fact ory and

Tel | er Fact or y objectsto include an NvI i st that specifies routing criteria. The
criteriaparameter of theTP: : creat e_obj ect _r ef er ence() operation specifiesa
list of named values to be used for factory-based routing, as follows:

m TheRegi strarFact ory object in the Production sample application specifies
thevalueforcriteriatobeSTU ID.

m TheTel | er Fact or y object in the Production sample application specifies the
vaueforcriteriatobeACT _NUM

Thevaue of the cri t eri a parameter must match exactly the routing criteria name,
field, and field type specified in the ROUTI NG section of the UBBCONFI Gfile.

For information about implementing factory-based routing in a factory, see Creating
C++ Server Applications.
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The UBBCONFIG File

The UBBCONFI Gfileisthe key to achieving scalability in a WebL ogic Enterprise
application. This section describes how the UBBCONFI G filefor the Production sample
application is modified to:

m Replicate server application processes and server groups

Implement factory-based routing

Replicating Server Application Processes and Server Groups

7-10

During the development process, modify the UBBCONFI Gfile in the following way to
configure replicated server application processes and server groups:

1

In the GROUPS section of the UBBCONFI Gfile, specify the names of the groups you
want to configure. In the Production sample application, there are four server
groups. APP_GRP1, APP_GRP2, ORA_GRP1, and ORA_GRP2.

In the SERVERS section of the UBBCONFI Gfile, enter the following information
for the server application process you want to replicate:

A server application name.

The GROUP parameter, which specifies the name of the server group to which
the server application process belongs. If you are replicating a server process
across multiple groups, specify the server process once for each group.

The SRVI D parameter, which specifies a unique administrative ID for the
server machine.

The M N parameter, which specifies the number of instances of the server
application process to start when the WebL ogic Enterprise application is
started. You need to start at least two server application processes.

The MAX parameter, which specifies the maximum number of server
application processes that can be running at any one time.You can specify no
more than five server application processes.

TheM N and MAX parameters determine the degree to which a given server application
can process reguests in parallel on a given object. During run time, the system
administrator can examine resource bottlenecks and start additional server processes,
if necessary. In this sense, the application is scaled by the system administrator.
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The following example shows lines from the GROUPS and SERVERS sections of the
UBBCONFI Gfile for the Production sample application.

* GROUPS
APP_GRP1
LM D
GRPNO
TVBNAVE
APP_GRP2
LM D
GRPNO
TVBNAVE
ORA_GRP1
LM D
GRPNO
OPENI NFO

CLCSEI NFO
TVBNAVE
ORA_GRP2
LM D
GRPNO
OPENI NFO

CLCOSEI NFO
TMSNAME

* SERVERS
# By default,

a

SI TE1
2
T™MS

SI TE1
3
T™MS

SI TE1

4

"ORACLE_XA: Oracl e_XA+Acc=P/ scott/tiger+SesTm=100+LogDi r
=. +MaxCur =5"

"TVB_ORA"

SI TE1

5

"ORACLE_XA: Oracl e_XA+Acc=P/ scott/tiger+SesTm=100+LogDi r
=. +MaxCur =5"

"TVB_ORA"

ctivate 2 instances of each server

# and allow the adninistrator to activate up to 5
# instances of each server

DEFAULT
M N
MAX

tell p_server
SRVCRP
SRVI D
RESTART

tell p_server
SRVCRP
SRVI D
RESTART

billp_server
SRVCRP
SRVI D
RESTART

billp_server

2
5

ORA_GRP1

1

0

N

ORA_GRP2

1

0

N

APP_GRP1

1

0

N

SRVGRP = APP_CRP2

Guideto the University Sample Applications  7-11



The Production Sample Application

SRVID =10
RESTART = N

uni vp_server
SRVGRP = ORA GRP1
SRVID = 20
RESTART = N

uni vp_server
SRVGRP = ORA GRP2
SRVID = 20
RESTART = N

Implementing Factory-based Routing

7-12

For each interface for which you want to enable factory-based routing, you need to
define the following information in the UBBCONFI Gfile:

m Details about the data in the routing criteria
m For each kind of criteria, the values that route to specific server groups
During the development process, make the following changes to the UBBCONFI Gfile:

1. Thel NTERFACES section lists the names of the interfaces for which you want to
enable factory-based routing. For each interface, this section specifiesthe value on
which theinterface routes. The routing value is specified in the FACTORYROUTI NG
identifier.

The following example shows the FACTORYROUTI NG identifier for the
Regi strar andTel | er objectsin the Production sample application:

| NTERFACES
"I DL: beasys. coni Uni versi tyP/ Regi strar:1.0"
FACTORYROUTI NG = STU I D
"I DL: beasys. conIBil lingP/ Teller:1.0"
FACTORYROUTI NG = ACT_NUM

2. The ROUTI NG section specifies the following data for each routing value:

e The TYPE parameter, which specifies the type of routing. In the Production
sample application, the type of routing is factory-based routing. Therefore,
this parameter is defined to FACTORY.

e TheFI ELD parameter, which specifies the name that the factory insertsin the
routing value. In the Production sample application, the field parameters are
student _i d and account _nunber.
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e TheFI ELDTYPE parameter, which specifies the data type of the routing
value. In the Production sample application, the field types for STU_I D and
ACT_NUMarel ong.

e The RANGES parameter, which specifies the values that are routed to each
group.

The following example shows the ROUTI NG section of the UBBCONFI G file used
in the Production sample application:

* ROUTI NG
STU ID
FI ELD = "student _id"
TYPE = FACTORY
FI ELDTYPE = LONG
RANGES = "100001- 100005: ORA_GRP1, 100006- 100010: ORA_GRP2"
ACT_NUM
FI ELD = "account _nunber"
TYPE = FACTORY
FI ELDTYPE = LONG
RANGES = "200010-200014: APP_GRP1, 200015- 200019: APP_GRP2"

The example shows that Regi st r ar objects for students with IDs 100001
through 100005 are instantiated in ORA_GRP1, and students with |Ds 100006
through 100010 are instantiated in ORA_GRP2. Likewise, Tel | er objects for
accounts 200010 through 200014 are instantiated in APP_GRP1, and accounts
200015 through 200019 are instantiated in APP_GRP2.

3. The groups specified by the RANGES identifier in the ROUTI NG section of the
UBBCONFI Gfile need to be identified and configured. For example, the
Production sample application specifies four groups. ORA_GRP1, ORA GRP2,
APP_GRP1, and APP_GRP2. These groups need to be configured, and the machines
on which they run need to be identified.

Note: The names of the server groups in the GROUPS section must exactly match the
group names specified in the ROUTI NG section.

The ICF File

During the devel opment process, you heed to change the activation policy of the
Regi strar,Regi strarFactory,Tel | er,and Tel | er Fact or y objectsfrom process
to method. For information about defining activation and transaction policies for
CORBA objects, see Creating C++ Server Applications.
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Building the Production Sample Application

To build the Production sample application, complete the following steps:

Copy the filesfor the Production sample application into awork directory.
Change the protection on the files for the Production sample application files.
Set the environment variables.

Initialize the University database.

L oad the UBBCONFI Gfile.

Create atransaction log.

N o g & w N -

Build the client and server sample applications.

The following sections describe these steps.

Note: Before you can build or run the Production sample application, you need to
complete the steps in Chapter 2, “Setting Up Your Environment.”

Copying the Files for the Production Sample Application
into a Work Directory

7-14

The files for the Production sample application are located in the following directories
Windows NT

drive:\ WLEdi r\ sanpl es\ cor ba\ uni versi t y\pr oducti on

UNIX

/usr/ W.Edi r/ sanpl es/ cor ba/ uni versi t y/pr oducti on

In addition, you need to copy thei | s directory into your work directory. Theils
directory contains files that set up logging, tracing, and access to the University
database.
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You will usethefilesin Table 7-1 to create the Production sample application.

Table 7-1 FilesIncluded in the Production Sample Application

File Description

billp.idl The OMG IDL that declaresthe Tel | er and
Tel | er Fact ory interfaces.

uni vp.idl The OMG IDL that declares the
Cour seSynopsi sEnunerat or,Regi strar,
and Regi st rar Fact or y interfaces.

bill ps.cpp The C++ source code for the Billing server

application in the Production sampl e application.

uni vps. cpp

The C++ source code for the University server
application in the Production sampl e application.

billp__i.h The C++ source code for the method
billp_i.cpp implementations of the Tel | er and

Tel | er Fact ory interfaces.
univp_i.h The C++ source code for method implementations of

uni vp_i.cpp

the Cour seSynopsi sEnuner at or,
Regi st rar,and Regi strar Fact ory interfaces.

uni vpc. cpp

The C++ source code for the CORBA C++ client
application in the Production sampl e application.

frnBrowser.frm

The Visual Basic source code for the ActiveX client
application in the Production sampl e application.

uni versity. vbp

The Visual Basic project file for the ActiveX client
application in the Production sampl e application.

Uni versity. vbw

The Visual Basic workspace file for the ActiveX
client application in the Production sample
application.

nodPubl i cDecl ar ati ons.
bas

A Visual Basic file that contains the declarations for
variables used in the sample applications.

frmiraci ng.frm
frmlraci ng. frx

Thefiles that provide tracing capabilities to the
ActiveX client application.
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Table 7-1 FilesIncluded in the Production Sample Application (Continued)

File Description

frmLogon. frm The Visual Basic file that performs the security
logon for the ActiveX client application.

uni vPAppl et . j ava The Java source code for the CORBA Javaclient
application in the Production sample application.

uni vp_utils. h Thefilesthat define database accessfunctionsfor the
uni vp_utils. cpp CORBA C++ client application.
uni vp. i cf The Implementation Configuration File (ICF) for the

University server application in the Production
sample application.

billp.icf The ICF file for the Billing server application in the
Production sample application.

tellw flds, tellw.u.c, The files for the BEA Tuxedo Teller application.
tellwc.h, tellws.ec

set envp. sh A UNIX script that sets the environment variables
needed to build and run the Production sample
application.

set envp. crd An MS-DOS command procedure that sets the

environment variables needed to build and run the
Production sample application.

ubb_p. mk The UBBCONFI Gfile for the UNIX operating
system.

ubb_p. nt The UBBCONFI Gfilefor theWindowsNT operating
system.

makefil ep. mk The makef i | e for the Production sample

application on the UNIX operating system.

nmakefil ep. nt The makef i | e for the Production sample
application on the Windows NT operating system.

| og. cpp, | og. h, The files for the client and server applications that

l og_client.cpp,and providelogging and tracing functionsfor the sample

| og_server. cpp applications. Thesefilesare located inthe \uti |l s
directory.
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Table 7-1 FilesIncluded in the Production Sample Application (Continued)

File

Description

or adbconn. cpp and
or anoconn. cpp

Thefiles that provide access to an Oracle SQL
database instance. These files are located in the
\'uti | s directory.

sanpl esdb. cpp and
sanpl esdb. h

Thefilesthat provide print functionsfor the database
exceptionsinthe sample applications. Thesefilesare
located inthe \uti | s directory.

uni que_i d. cpp and
unique_id.h

C++ Unique ID class routines for the sample
applications.These filesarelocated inthe \util s
directory.

sanpl esdbsqgl . h and
sanpl esdbsql . pc

C++ classmethods that implement accessto the SQL
database. Thesefilesarelocatedinthe \util s
directory.

uni versity. sql

The SQL for the University database. Thisfileis
located inthe \uti | s directory.

Changing the Protection on the Files for the Production

Sample Application

During the installation of the WebL ogic Enterprise software, the sample application
files are marked read-only. Before you can edit the files or build thefilesin the
Production sample application, you need to change the protection of the filesyou
copied into your work directory, asfollows:

Windows NT

pronpt>attrib -r drive:\workdirectory\*.*

UNIX

pronpt >chnod u+rw / wor kdi rect oryl *.*
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Setting the Environment Variables

Use the following command to set the environment variables used to build the client
and server applications in the Production sample application:

Windows NT

pr onpt >set envp
UNIX
pronpt >/ bi n/ ksh

pronpt >. ./setenvp. sh

Initializing the University Database

Use the following command to initialize the University database used with the
Production sample application:

Windows NT

pronpt >nnake -f makefilep.nt initdb

UNI X
pronpt >make -f makefilep.nk initdb

Loading the UBBCONFIG File

Use the following command to load the UBBCONFI Gfile:

Windows NT
pronpt >t M oadcf -y ubb_p. nt

UNI X
pronpt >t M oadcf -y ubb_p. nk
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The build process for the UBBCONFI Gfile prompts you for an application password.
This password will be used to log on to the client applications. Enter the password and
press Enter. Y ou are then prompted to verify the password by entering it again.

Creating a Transaction Log

The transaction log records the transaction activities in a WebL ogic Enterprise
application. During the devel opment process you need to define the location of the
transaction log (specified by the TLOGDEVI CE parameter) in the UBBCONFI Gfile. For
the Production sample application, thetransaction log is placed in your work directory.

Y ou need to compl ete the foll owing stepsto open the transaction log for the Production
sample application:
1. Enter the following command to start the Interactive Administrative Interface:

tmadni n

2. Enter the following command to create a transaction log:

crdl -b blocks -z directorypath
crlog -m SITEL

where

bl ocks specifies the number of blocks to be alocated for the transaction log,
and di r ect or ypat h indicates the location of the transaction log. The

di r ect or ypat h option needs to match the location specified in the

TLOGDEVI CE parameter in the UBBCONFI Gfile. The following is an example of
the command on Windows NT:

crdl -b 500 -z c:\mysanpl es\university\production\TLOG

3. Enter g to quit the Interactive Administrative I nterface.
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Compiling the Production Sample
Application

7-20

During the development process, you would use the bui | dobj cl i ent and

bui | dobj ser ver commandsto build the client and server applications. However, for
the Production sample application, this step has been done for you. The directory for
the Production sample application contains a makef i | e that builds the client and
server sample applications.

Use the following commands to build the CORBA C++ client and server application
in the Production sample application:

Windows NT

pronpt >nnake -f makefil ep. nt

UNIX

pronpt >make -f makefil ep. nk

To build the CORBA Java client application:
Windows NT

pronpt >nnake -f makefil ep.nt javaclient
UNIX

pronpt >make -f makefilep. nk javaclient

For information about starting the ActiveX client application, see “Starting the
ActiveX Client Application.”

For more information about thieui | dobj cl i ent andbui | dobj ser ver commands,
see theCommands, System Processes, and MIB Reference.
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Running the Production Sample Application

To run the Production sample application, complete the following steps:

1
2.

Start the server application.

Start one or more of the client applications.

The following sections describe these steps in detail.

Starting the Server Application

Start the system and sample application server applications in the Production sample
application by entering the following command:

pronpt >t nboot -y

This command starts the following server processes:

TMSYSEVT
The BEA Tuxedo system event broker.
TMFFENAME

The transaction management services, including the NameManager and the
FactoryFinder services.

T™ FSRVR

The Interface Repository server process. This server processis used only by
ActiveX client applications.

uni vp_server

Four processes of the University server application.
tell p_server

Four processes of the BEA Tuxedo Teller application.
billp_server

Four processes of the Billing server application.
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m | SL

The IIOP Listener/Handler process.

Before using another sample application, enter the following command to stop the
system and sample application server processes:

pronpt >t nshut down

Starting the CORBA C++ Client Application

Start the CORBA C++ client application in the Production sample application by
completing the following steps:

1. Atthe MS-DOS prompt, enter the following command:

pronpt >uni vp_cl i ent

2. AttheEnter student id: prompt, enter any number between 100001 and
100010.

3. Press Enter.

4. AttheEnter domain password: prompt, enter the password you defined when
you loaded the UBBCONFI Gfile.

5. Press Enter.

Note: The CORBA C++ client application in the Production sample application
worksin the same manner as the CORBA C++ client application in the
Wrapper sample application.

Starting the CORBA Java Client Application

To run the CORBA Javaclient application in the Production sample application,
complete the following steps:

1. Modify the following linesin the Uni vPAppl et . ht ni file:

code="Uni vPAppl et. cl ass"
codebase=.
to read as follows:
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code="Uni vPAppl et "
ar chi ve="Uni vPAppl et . j ar, nBenvobj . jar"

2. Copy the modified Uni vPAppl et . ht M file to the source directory for the Web
server (the directory varies by Web server product).

3. After executing the makef i | e to build the Production sample application, create
aUuni vPAppl et . j ar file, asfollows:

a. Createatnp directory under the directory where you built the sample
application and copy the Uni ver si t yP subdirectory and the classfiles it
containsinto thet np directory.

Copy the class filesin the Production sample application directory that were
generated by the makef i | e into thet np directory, set the directory (cd) to
thet np directory, and issue one of the following commands to create a jar
file that contains all the Production sample application classes:

jar -cf ..\Uni vPAppl et.jar *.* (Microsoft Windows NT systems)
jar -cf ../Uni vPAppl et.jar * (UNIX systems)

4. Copy the Uni vPAppl et . jar fileyou just created to the source directory for the
Web server (the directory name varies by Web server product).

5. Copy the nBenvobj . j ar filefrom the appropriate subdirectory
(9@ UXDI R% udat aobj \ j ava Microsoft Windows NT systems or
${ TUXDI R}/ udat aobj / j ava UNIX systems) to the Web server source
directory.

6. Make sure the Security server application isrunning, start up your Web browser,
and point it to the node where the Web server is running.

Note: On Microsoft Windows NT systems, the node hame needs to bein all
uppercase characters. For example, if the node is specified as SERVER in the
UBBCONFI Gfileand in the Uni vPAppl et . ht nl file, set your browser to
htt p: // SERVER/ Uni vPAppl et. htni .

7. Enter anumber between 100001 and 100010 in the student ID field.

8. Inthe Domain Password field, enter the password you defined when you loaded
the UBBCONFI Gfile.

9. Double click the Logon button.
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Note: The CORBA Java client application in the Production sample application
worksin the same manner as the CORBA Java client application in the
Wrapper sample application.

Starting the ActiveX Client Application

Note: For the University sample applications, the task of loading the OMG IDL for
the CORBA interfaces into the Interface Repository is automated by the
makefile.

Before you can start the ActiveX client application, you must use the Application
Builder to create ActiveX bindings for the CORBA interfaces.

To create an ActiveX binding for a CORBA interface, complete the following steps:

1. Click the BEA Application Builder icon in the WebL ogic Enterprise program
group.
The I1OP Listener window appears.

2. InthellOP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile . Y ou must match exactly
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

3. Inthe Logon window, enter a student D between 100001 and 100010 for the
user name and the password you defined when you loaded the UBBCONFI Gfile.

The Application Builder window appears. All the CORBA interfaces loaded in
the Interface Repository appear in the Services window of the Application
Builder.

4. Highlight the UniversityP folder in the Services window and drag it to the
Workstation Views window, or copy the UniversityP folder from the Services
window and paste it into the Workstation Views window.

A confirmation window appears.

5. Click Create to create the ActiveX bindings for the CORBA interfaces in the
Production sample application.

The Application Builder creates the following:
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e A binding for the CORBA interface. The binding is named
D nodul ename_i nt er f acenane. For example, the binding for the
Regi strar interfaceis named DI Uni ver sityP_Regi strar.

e A typelibrary. By default, the typelibrary is placed in
\ WLEdi r\ Typeli brari es.

Thetypelibrary fileis named DI nodul enane_i nt er facenane. t | b.

e A Windows system registry entry, including unique Program IDs for each
object type, for the CORBA interface.

Torun the ActiveX client application, complete the following steps:
1. Open the University.vbw filein Visual Basic.

2. From the Run menu, click Start.

The I1OP Listener window appears.

3. Inthe I1OP Listener window, enter the host name and port number that you
specified in the | SL parameter in the UBBCONFI Gfile. Y ou must exactly match
the capitalization used in the UBBCONFI Gfile.

The Logon window appears.

4. Inthe Logon window, enter a student ID between 100001 and 100010 for the
username and the password you defined when you |oaded the UBBCONFI Gfile.

Note: TheActiveX client application in the Production sample application worksin
the same manner asthe ActiveX client application in the Wrapper sample
application.

How the Production Sample Application Can
Be Scaled Further

The Production sample application can be scaled even more by:

m Replicating the server groupsin the Production sample application across
additional machines
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You need to modify the UBBCONFI Gfile to specify the additional server groups,
the server application processes that run in the new server groups, and the server
machines on which the server groups run.

m Changing the factory-based routing tables

For example, instead of routing to the two existing server groups in the
Production sample application, you can modify the routing rulesin the
UBBCONFI Gfile to partition the application further among additional server
groups. Any modification to the routing tables must match the information in the
UBBCONFI Gfile.

Note: If you add capacity to an existing WebL ogic Enterprise application that usesa
database, you must consider how the database is set up, particularly when you
are using factory-based routing. For example, if the Production sample
application is spread across six machines, the database on each machine must
be set up appropriately and in accordance with the routing tablesin the
UBBCONFI Gfile.
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APPENDIX

A Setting Up the
Database

The University sample applications use a database (the University database) to store
all the data (for example, course names and course summaries) used in the sample
applications. Before you can build and run the University sample applications, you
need to install and set up the database.

This appendix describes the setup processfor the database. For details about the steps,
see the product documentation for the database you are using.

Database Support

The University sample applications shipped with version 4.2 of the WebL ogic
Enterprise (WLE) software can be used with Oracle version 7.3.3 or greater.
Table A-1 lists what version of Oracle is supported on each operating system.

Table A-1 Database Support

Operating System Version of Oracle Database Supported

Solaris SPARC version 2.6 Oracle version 7.3.4 Enterprise Edition for Sun
SPARC

Solaris SPARC version 7.0 Oracle version 7.3.4 for Solaris version 2.7

HP-UX version 10.20 Oracle version 7.3.3 for HP-UX version 10.20

HP-UX version 11.0 Oracle version 8.0 for HP-UX version 11.0
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Table A-1 Database Support (Continued)

Operating System Version of Oracle Database Supported
IBM AIX version 4.3.2 Oracle version 8.0.4 for IBM AIX

Compag Tru64 Oracle version 7.3.3 for Compaq Tru64

Sequent version 4.4.2 Oracle version 8.0.4 Client for Sequent Dynix
SGI IRIX version 6.5 P27 Oracle version 8.0.4 Client for SGI IRIX
Windows NT/Intel version 4.0 Oracleversion 7.3.3. for WindowsNT and Oracle

version 8.0 for Windows NT

Windows NT/Alphaversion 4.0 Oracle version 7.3.3.0 for Windows NT and
Oracle version 8.0 for Windows NT

Setup Instructions for the Oracle Database

Y ou can use the Oracle database in the following manner:
m Asalocal instance

m  Asaremote instance

Setup for Local Database Instance

If you are using alocal instance of the Oracle database, you need to install the
following Oracle components:

m Programmer/2000 Pro* C/C++
m TCP/IP Adapter

m SQL*Net Client

m SQL*Plus
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m Oracle 7 Server
m Oracle 7 Utilities
m SQL*Net Server

Use the default database created by the Oracle installation program. Y ou need the
connection string for the Oracle database and the default user id and password. Refer
to the Oracle product documentation for information about obtai ning thisinformation.

Once the Oracle software is installed, you need to start the daemon for the Oracle
database. The daemon is generally started as part of the start-up process for your
machine. Y ou also need to enable an XA resource manager and set privileges so that
the XA resource manager can manage the interaction between the Oracl e database and
the sample applications (v$xat r ans$).

Enter the following command to enable an XA resource manager that works with the
University sample applications:

SQ.>grant select on v$xatrans$ to public;

Note: Enter the following additional command only if you are using version 8.0 of
the Oracle database.

SQL>grant select on dba pendi ng transacti ons to user;
SQL>conmi t;
where user isthe default user of the Oracle database.

For more information about performing these steps, see the Oracle product
documentation.

Instructions for initializing the Oracle database are included in the descriptions of
building the individual sample applications.

Setup for Remote Database Instance

If you are using a remote instance of the Oracle database (for example, a database
running on another machine), you need to install the following Oracle components:

m  Programmer/2000 Pro* C/C++, Version 2.2.3.0.0
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m  TCP/IP Adapter, version 2.3.3.0.0
m SQL*Net Client, version 2.3.3.0.0
m SQL*Plus, version 3.3.3.0.0

In order to usearemoteinstance of the Oracle database, you need to define an aliasfor
the database. Y ou need the following information:

m A character string that identifies the remote instance of the Oracle database.

m  The name of the machine on which the remote instance of the Oracle database is
located. This name must match host name specified in the maabBBEENFI G
file.

m ThesSl Dof the remote instance of the Oracle database.

Use the SQL *Net Easy Configuration Utility to define an alias for the remote instance
of the Oracle database. For more information about performing these steps, see the
Oracle product documentation.

The database you are accessing needs an XA resource manager enabled with privile
that allow interaction between the database and the sample applications
(v$xat r ans$).

Enter the following command to enable an XA resource manager that works with the
University sample applications:

SQ.>grant sel ect on v$xatrans$ to public;

Note: Enter the following additional command only if you are using version 8.0 of
the Oracle database.

SQ.>grant sel ect on dba_pendi ng _transactions to user;
SQL>conmmi t;
whereuser is the default user of the Oracle database.

Instructions for initializing the Oracle database are included in the descriptions of
building the individual sample applications.
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