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Preface

The iPlanet Application Server Enterprise Connector for Tuxedo Developer’s Guide
describes how to develop Java 2 Enterprise Edition (J2EE) compliant applications
that access the BEA Tuxedo® services.

This guide assumes some understanding of:

iPlanet Application Server administration

= iPlanet Application Server programming concepts

e The Internet and World Wide Web

= System management knowledge of BEA Tuxedo

« Familiarity with BEA Tuxedo programming

= Java 2 Enterprise Edition APIs (EJB, JSP, and Servlets)

= iPlanet Application Server Enterprise Connector for Tuxedo configuration
concepts

How This Guide Is Organized

Chapter 1, “Introduction” describes Unified Integration Framework (UIF) and
iPlanet Application Server Enterprise Connector for Tuxedo architecture and tools.

Chapter 2, “Programming for Tuxedo” describes how to develop J2EE applications
which access Tuxedo services using the iPlanet Application Server Enterprise
Connector for Tuxedo.

Documentation Conventions

File and directory paths are provided in Windows format with backslashes
separating directory names. For Unix versions, the directory paths are the same,
except slashes should be substituted in place of backslashes.



This guide uses URLs of the form http://server.domain/path/file.ntml
Where:

server is the name of the server where you are running your application.

domain is your Internet domain name.

path is the directory structure on the server.

file is an individual filename.

This guide uses the following font conventions:

The monospace font is used for sample code and code listings, APl and
language elements (such as function names and class hames), file names,
pathnames, directory names, and HTML tags.

Italic type is used for book titles, emphasis, variables and placeholders, and
words used in the literal sense.

User Roles

This section describes the various user roles and their tasks. People with a variety
of skills are involved with the setup of iPlanet Application Server Enterprise
Connector for Tuxedo. Some of these users are listed below:

System Administrator

Systems or Business Analyst

Applications Programmer

Tuxedo Programmer

This person is responsible for the Tuxedo Enterprise
Connector installation.

This person uses the Tuxedo Management Console to
configure the Tuxedo Enterprise Connector and import
Tuxedo data types and services into UIF Repository.

This person who writes Servlets, JavaServer Pages (JSPs)
and Enterprise Java Beans (EJBs) that call the UIF API.

This person also uses the UIF Repository Browser to
determine the available Function Objects (Tuxedo
Services).

This person develops Tuxedo services using the
Application to Transaction Manager Interface (ATMI)
interface.

8 iPlanet Application Server Enterprise Connector for Tuxedo Developer’'s Guide » October 2000



Online Guides

You can find the iPlanet Application Server Enterprise Connector for Tuxedo Developer’s
Guide online in PDF and HTML formats at:

http://docs.iplanet.com/docs/manuals/

Related Information

In addition to this Developer’s Guide, the Tuxedo Enterprise Connector comes
with a Administrator’s Guide. The Administrator’s guide explains how to install
and configure the Tuxedo Enterprise Connector.

The installer copies these publications to ias/APPS/docs/tux subdirectory of the root
installation directory of the iPlanet Application Server.

Also refer to the iPlanet Unified Integration Framework Developer’s Guide under the
ias/APPS/docs/bsp subdirectory of the root installation of iPlanet Application Server
for detailed information about the UIF APl and Repository Browser.

In addition to these guides, there is additional information for administrators,
users and developers. Use the following URL to view the related documentation:

http://docs.iplanet.com/docs/manuals/

The following lists the additional documents:

e iPlanet Application Server Release Notes

e iPlanet Application Server Installation Guide
e iPlanet Application Server Overview Guide

e iPlanet Administration and Deployment Guide
e iPlanet Java Programmer’s Guide

e iPlanet Application Builder Release Notes

e iPlanet Application Builder Installation Guide

e iPlanet Application Builder User’s Guide

Preface 9



Third Party Publications

The following BEA publications may be useful:

BEA Tuxedo : Administrating the BEA Tuxedo System

BEA Tuxedo : Application Development Guide

BEA Tuxedo : Programmer’s Guide

BEA Tuxedo : Workstation Guide

BEA Tuxedo : Reference Manual

For more information about Tuxedo technology, refer to the following books:
= Building Client/Server Applications Using Tuxedo - Carl L. Hall

= The TUXEDO System - Andrade, Carges, Dwyer, Felts
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Chapter 1

Introduction

The iPlanet Application Server Enterprise Connector for Tuxedo extends the BEA
Tuxedo system for Java 2 Enterprise Edition (J2EE) e-commerce applications.
Using a consistent Java Application Programming Interface (API), along with the
iPlanet Application Server Unified Integration Framework (UIF), the enterprise
connector allows you to develop, deploy, and manage application solutions that
leverage the Tuxedo transactions (services) in real time without having to learn the
Tuxedo Application to Transaction Manager Interface (ATMI).

This chapter covers the following topics:
= Unified Integration Framework
= Tuxedo Enterprise Connector Architecture

= Tuxedo Enterprise Connector Tools

Unified Integration Framework

The UIF is an application programming framework that provides a single API to
access different Enterprise Information Systems (EIS) using the iPlanet Application
Server. As shown in Figure 1-1 an enterprise connector is developed for each EIS to
allow communication between the UIF and the EIS.

11



Unified Integration Framework

Figure 1-1  The Unified Integration Framework

. \.n

The framework dramatically reduces development effort by providing a consistent
access layer to disparate EISs. The framework provides support for the following
features:

= Connection pooling

= Thread management

= Communication and life-cycle management
= Exception management

The framework is multi-threaded to enable high-performance and fault tolerant
integration. Application developers, and system integrators can easily build
e-solutions accessing the various EISs using the Java Programming Language.

A universal metadata repository is also part of UIF and is used to hold information
about EIS data types, business functions, and connection parameters. The EIS
system administrator populates the repository using the management console
provided with each connector.

Additionally, a universal repository browser allows the application developer to
view business functions available and associated data types.

12  iPlanet Application Server Enterprise Connector for Tuxedo Developer's Guide ¢ October 2000



Tuxedo Enterprise Connector Architecture

Tuxedo Enterprise Connector Architecture

The Tuxedo Enterprise Connector connects Java clients to applications built using
the BEA Tuxedo system. The Tuxedo system provides a set of modular services,
each offering specific functionality related to the application as a whole. For
example, a simple banking application might have services like INQUIRY,
WITHDRAW, TRANSFER, and DEPOSIT.

Typically, service requests are implemented in C or COBOL as a sequence of calls
to a program library. In order to access these services the Tuxedo client libraries for
the specific operating system on each client machine must be installed. The Tuxedo
Enterprise Connector acts as a proxy for the Java clients invoking the Tuxedo
services on behalf of the client. The Tuxedo Enterprise Connector accepts requests
from the Java clients and translates the Java-based request into a Tuxedo request
which is forwarded to the Tuxedo system. The Tuxedo system processes the
request and returns the information to the Tuxedo Enterprise Connector which
translates it back to the Java client.

Figure 1-2 shows the Tuxedo Enterprise Connector architecture.

Chapter 1 Introduction 13



Tuxedo Enterprise Connector Tools

Figure 1-2  The Tuxedo Enterprise Connector Architecture
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Legacy Host
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Tuxedo Enterprise Connector Tools

The following tools are available with the Tuxedo Enterprise Connector:
= Tuxedo Management Console
= UIF Repository Browser

The Tuxedo Management Console is a Java-based Graphical User Interface (GUI)
tool which allows browsing and configuring of the Tuxedo Enterprise Connector.
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Tuxedo Enterprise Connector Tools

Through the Tuxedo Management Console you can;

Create a datasource

Edit a datasource

Set connection pool parameters

Set the Tuxedo authentication context

Set the Tuxedo workstation environment variables

The GUI is also used to import the Tuxedo services definition, FML fields and
VIEWSs defined in the Tuxedo system into the UIF Repository. Typically, the
Tuxedo administrator (domain expert) uses the Management Console to configure
the enterprise connector for one or more Tuxedo systems.

The UIF Repository Browser is a Java-based GUI tool, which allows browsing of
data in the UIF Repository. You can view the available business functions (Tuxedo
Services), configuration parameters, and connection pools defined for a datasource.
Typically an application developer uses this information while developing Java
code to access the Tuxedo services.

Chapter 1 Introduction 15



Tuxedo Enterprise Connector Tools
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Chapter 2

Programming for Tuxedo

The iPlanet Application Server Enterprise Connector for Tuxedo is a pre-built
Java-based enterprise integration solution. The Tuxedo Enterprise Connector
allows access to Tuxedo services from a J2EE compliant application.

This chapter describes how to develop Java programs using the Tuxedo Enterprise
Connector.

The following topics are covered:

About UIF Data Objects

Mapping Tuxedo Data Types to UIF Data Types

Developing Applications Using the Tuxedo Enterprise Connector
Using Tuxedo Buffers with the Tuxedo Enterprise Connector
Using the STRING Tuxedo Buffer Type

Using the CARRAY Tuxedo Buffer Type

Using the X_OCTET Tuxedo Buffer Type

Using the FML Tuxedo Buffer Type

Using the VIEW Tuxedo Buffer Type

TransactionFO Function Object

Developing Client-side Transactions

Using propertySet Parameters

Using Tuxedo User Management

Tuxedo Application Return Code

Error and Exception Handling

17



About UIF Data Objects

= Developing International Applications
= Tuxedo SimpApp Sample Using Servlet
= Tuxedo Online Bank Sample Using JSP & EJB

About UIF Data Objects

18

A UIF data object is a hierarchical data representation object and is somewhat like
C/C++ structures. It can contain structures, arrays and lists, and is nested to
arbitrary levels. Data objects are self describing and introspectable. Data objects are
used to pass information and data across APl boundaries between the application
and UIF, and between UIF and the enterprise connector.

The UIF supports two types of data objects:

= Primitive Data Objects: wraps a single primitive value, such as an integer, a
null terminated string, or a binary value.

= Complex Data Objects: includes structure, list, and array data objects.

A data object can also have a type object associated with it. This is known as a
Typel nf o object and is used internally by UIF during object creation.

Primitive Data Objects

Figure 2-1 shows a primitive data object which contains a single value of one of the
following types:

= Integer
e Float
< Double

= Fixed length string (FString)
= Variable length string (String)
= Fixed size binary (Binary)

= Variable size binary (VBinary)

iPlanet Application Server Enterprise Connector for Tuxedo Developer's Guide * October 2000



About UIF Data Objects

Figure 2-1  Primitive Data Object

1.0

“abc”

Integer, float, and double

Integer, float, and double data type objects hold a value whose type corresponds to
the Java data type.

Fixed length string and variable length string

Strings correspond to the Java String data type. A fixed length string has a
maximum length. A variable length string has no length restriction.

Fixed size byte array and variable size byte array
A fixed size byte array has a maximum size. A variable size byte array has no size
restriction.

The maximum length of a fixed length string and the maximum size of a fixed size
byte array are set when the initial value is specified.

Structure Objects

Figure 2-2 shows a structure object which contains other data objects or primitive
values as fields. Each object within the structure object is referred to by a string that
represents the field name. Field names have a maximum length of 64 characters. A
structure’s fields are heterogeneous.

Chapter 2  Programming for Tuxedo 19



About UIF Data Objects

Figure 2-2  Structure Object

“Field 17 “Field 27 “BiEld,.

1.0 “abe”

List Objects

Figure 2-3 shows a list object which contains data objects or primitive values as list
elements and can be heterogeneous. Each element within a list object is referred to
by an integer that specifies its position in the list object.

Figure 2-3  List Object

0 “abc”

1 “detg”

Array Objects

Figure 2-4 shows an array object which contains data objects or primitive values as
array elements. Array objects inherit from list objects. The difference between an
array object and a list object is that array elements must be homogeneous. Each
element within the array object is referred to by an integer that specifies its position
in the array object.

Figure 2-4  Array Object

0 “abc”

1 “defg”

Refer to the iPlanet Unified Integration Framework Developer’s Guide for details on
data objects.
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Mapping Tuxedo Data Types to UIF Data Types

Mapping Tuxedo Data Types to UIF Data Types

The BEA Tuxedo system provides the following nine built-in buffer types:

STRI NG a character array terminated by a null character.

CARRAY: an undefined character array, any of which can be a null character. The
CARRAY is not self describing and the length must always be provided during
transmission.

X_OCTET: is equivalent to a CARRAY.

FM_: a proprietary BEA Tuxedo self defining buffer where each data field
carries its own identifier, an occurrence number, and possibly a length
indicator. It provides great flexibility but at the expense of processing overhead
because all data manipulation is done via FM. function calls rather than native
C statements.

FM_32: is similar to FML but allows for larger character fields, more fields, and
larger overall buffers.

VI EW a C structure that the application defines and requires a view description
file. VIEW type buffers must have subtypes which designate individual data
structures.

VI EWB2: is similar to a VI Ewbuffer but allows for larger character fields, more
fields, and larger overall buffers.

X_COMMON: is similar to a VI Ewbuffer but is used with both COBOL and C
programs where field types are limited to short, long, and string.

X_C _TYPE: is equivalent to a VI Ewbuffer.

Tuxedo also allows custom buffers which plug into your application. Currently
custom built buffer types are not supported by the Tuxedo Enterprise Connector.

Refer to BEA Tuxedo documentation for details about Tuxedo buffer types.
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Mapping Tuxedo Data Types to UIF Data Types

Tuxedo buffer types are mapped to UIF data types as follows:

Tuxedo Buffer Type UIF Data Type

STRI NG String (variable length string)
CARRAY VBinary

X_OCTET VBinary

FML Struct

FM.32 Struct

VI EW Struct

VI EVB2 Struct

X_COVIVON Struct

X C TYPE Struct

FML/VIEW Field Type UIF Data Type
char Integer

int Integer

short Integer

long Integer
string String

carray VBinary
float Float

double Double

dec t Double

multiple occurrence of FML field Array

22 iPlanet Application Server Enterprise Connector for Tuxedo Developer's Guide * October 2000



Developing Applications Using the Tuxedo Enterprise Connector

Developing Applications Using the Tuxedo
Enterprise Connector

This section describes the basic steps involved in developing J2EE compliant
applications which access the Tuxedo Service(s) using the Tuxedo Enterprise
Connector.

To invoke a Tuxedo Service from a Servlet, JavaServer Page (JSP), or Enterprise
JavaBeans (EJB) you must do the following:

1. Acquire a Runtime Object
2. Create a Service Provider Object
3. Create a Function Object

4. Prepare and Execute a Function Object

Acquire a Runtime Object

The runtime object is the entry point into the UIF. It is both the object factory and
the access point for creating other objects. You must acquire a reference to a
runtime object using the static method get cBSPRunt i me() provided with

net scape. bsp. runti me. access_cBSPRunti me class. This method takes three
parameters; | Cont ext object, | Sessi on2 object, and AppLogi ¢ object. Currently
the second and third parameters are not used and null must be passed.

The following code fragment shows how to acquire a runtime object from a Servlet:

private | BSPRunti ne get Runti ne()
{
com ki vasoft.| Context ctx =

((com net scape. server.servl et.platfornhttp. Pl atfornServl et Cont ex
t) getServletContext()).getContext();

net scape. bsp.runtine. | BSPRuntinme rt =
access_cBSPRunti ne. get cBSPRunti ne(ctx, null, null);

return rt;

Chapter 2  Programming for Tuxedo 23




Developing Applications Using the Tuxedo Enterprise Connector

24

Create a Service Provider Object

A service provider object is the logical representation of a connection to an EIS.
Typically, the service provider is not bound to a physical connection until it is
needed. It contains configuration information such as, host name, port number,
application password, user name, client name, and data to create a connection. A
service provider also needs the service provider type to manage the connection. A
service provider must be enabled before being used.

The cr eat eSer vi cePr ovi der () method on | BSPRunt i e interface is used to
create the service provider and takes two parameters:

= the datasource name
= the service provider type

The Tuxedo Enterprise Connector supports the following two service provider
templates, as shown in Figure 2-5;

e tuxConnectionTx

o Avirtual connection to Tuxedo to perform a transactional service
invocation

e tuxConnection

o Avirtual connection to Tuxedo to perform a non transactional service
invocation

iPlanet Application Server Enterprise Connector for Tuxedo Developer's Guide * October 2000



Developing Applications Using the Tuxedo Enterprise Connector

Figure 2-5  Service Provider Types

[ﬁi Repository Browser _ O] x|

Attributes

Mame:  serwiceProviderTemplates
Type: Repositary Struct

.oJ - Tuxedo-Simpapp
- TEST
by adapterType

-dataTypes

- functionChbject Templates
iz serviceProvider Templates
.-tupConnectionTx
-~tuxConnectian

&t config

-ENTITY _MAPPINGS

- piools

The following code fragment illustrates how to create a service provider object:

private | BSPServi ceProvi der get ServiceProvider(lBSPRunti me
runtine)

{

if (runtine !'= null)

{

return runtime. createServi ceProvider (" Tuxedo- Onl i neBank",
"tuxConnection");

}

return null;

Where: Tuxedo- Onl i neBank is the datasource name.

t uxConnect i on is the service provider type.

Chapter 2  Programming for Tuxedo
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Developing Applications Using the Tuxedo Enterprise Connector

Create a Function Object

A function object represents the logical business operations available on a
datasource. The function object represents a Tuxedo Service definition in the BEA
Tuxedo system. The function object needs to be set up and associated with a service
provider before it can be executed. Figure 2-6 shows a function object.

Figure 2-6  Function Object

b=p
-adapterTypes
-dataSources
Tuxedo-CnlineBank
Tuxedo-SimpApp
.Ef,, adapterType
-] config
dataTypes
functionObjectTemplates
Q----TransadionFO
& TOLPPER
< fURCtionObject Type

- operations
£ callService

E dataBlock

=] inputBlock
e STRIMG

Eh-[_] OUTPUT

_2l_| outputBlock

: [ propertySet
@ Zervicehame
- iEOnelay
@ pariarity
@ igPriorityRelative

The following table shows the key components of a function object:

Component Description

oper ations List of operations available in the function object

cal | Service The Tuxedo service is mapped to a function object with one
operation cal | Servi ce

dat aBl ock The input and output data block definition for the service

I NPUT The input definition for the service

i nput Bl ock (Optional) Holds input parameters for this service

QUTPUT The output definition for the service
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Developing Applications Using the Tuxedo Enterprise Connector

out put Bl ock (Optional) Holds output values for this service
propertySet The supported properties set used for service invocation, are
as follows:

servi ceNane (read-only)
i sOneWay
priority

isPriorityRel ative

The cr eat eFunct i onObj ect () method on | BSPRunt i me interface is used to create
the function object and takes two parameters: the datasource name and the
function object name.

The following code fragment illustrates how to create a function object:

| BSPSer vi ceProvi der sp = get Servi ceProvider(runtimnme);

| BSPFuncti onbj ect fn =
runtinme. creat eFuncti onQbj ect (" Tuxedo- Onl i neBank", "OPEN_ACCT");

Where: Tuxedo- Onl i neBank is the datasource name.

OPEN_ACCT is the function object name.

Prepare and Execute a Function Object

Each function object needs a connection to an EIS before it can be executed. This
connection is specified by associating a service provider with function object. The
function object may have multiple operations, but must be prepared for a specific
operation before it can be executed. Currently, function objects other than
Transact i onFOsupports only one operation cal | Servi ce.

To set up and execute a function object:

1. Enable the service provider and associate it with a function object.
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2. Prepare the function object, set up the property set, and set up the input
parameters in the function object’s data block.

3. Execute the function object.
4. Retrieve the output parameters from the function object’s data block.
5. Disable the service provider.

The following code fragment illustrates how to prepare and execute the function
object:

/1 Create a function object

fn = runtine. createFuncti onQoj ect (" Tuxedo- Onl i neBank",

"1 NQUI RY") ;

/1 Enabl e the service provider

sp. enabl e();

/1 Associate a service provider with a function object
fn. useServi ceProvi der (sp);

/I Prepare the function object for operation ‘callService’
fn.prepare(“callService");

/I Set inputs

data = fn.getDataBlock();

data.setAttrint("INPUT.inputBlock. ACCOUNT_ID", accthum);
/I Execute the function object

fn.execute();

/I Get output

String outputBalance =
data.getAttrString("OUTPUT .outputBlock. SBALANCE");

/I Disable the service provider

sp.disable();

Sample Code Walk-through
i mport java.io.*;

i mport java.util.*;
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i mport javax.servlet.*;

i mport javax.servlet.http.*;

/1l Inport the follow ng U F Packages
i mport netscape. bsp. *;

i nport netscape. bsp.runtine. *;

i mport netscape. bsp. dat aobj ect . *;

public class TuxSanpl es extends HttpServlet {

private | BSPRunti ne rt = null;
private | BSPServiceProvider sp = null;
private | BSPFunctionCbject fo = null;
private | BSPDat aChj ect data = null;
private | BSPDat aChj ect prop = null;

private |BSPDat athjectStructure config = null;
private com ki vasoft. | Context ctx = null;
private String strQOperNane = "cal | Servi ce";

"TEST";

private String strDataSource

private String strFONane ="",

public void init (ServletConfig config) throws Servl et Exception {
super.init(config);

ctx =
((com netscape. server.servlet.platformhttp. Pl atf ornSer vl et Cont ext)
get Servl et Context ()). get Context();

}
public void doGet(HttpServl et Request req, HttpServl et Response res)
throws Servl et Exception, |COException ({
// add logic to call TOUPPER() method
}
private bool ean TOUPPER() ({
String inputStr = "tuxedo";
String outputStr = "";
bool ean bRet Code

true;
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try {

/'l Get the runtime instance

rt = access_cBSPRunti ne. get cBSPRunti ne(ctx, null, null);
/1l Create the service provider and enable it

sp = rt.createServi ceProvider ("TEST", "tuxConnection");
sp. enabl e();

/1 Create the function object and prepare

fo = rt.createFunctionCbject("TEST", "TOUPPER');

fo. useServi ceProvi der (sp);

fo. prepare(strQperNane);

/1 Set input data

data = fo.getDataBl ock();

data.set AttrString("INPUT.inputBl ock. | NPUTSTRI NG', inputStr);
/1 Execute the function object

fo.execute();

/1 Get output and process

data = fo.getDataBl ock();

outputStr =
data. get AttrString("OUTPUT. out put Bl ock. OUTPUTSTRI NG') ;

if (!'(inputStr.toUpperCase()).equal s(outputStr)) {
Systemout. println("ERROR : DATA M SMATCH');
bRet Code = fal se;
}
} catch (BspException e) {

/1 Handl e exceptions

Systemout.println("ERROR : " + e);
bRet Code = fal se;
} finally {

/] Disable service provider
if (sp!=null)
sp. di sabl e();
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}

return bRet Code;

}

Using Tuxedo Buffers with the Tuxedo Enterprise Connector

Using Tuxedo Buffers with the Tuxedo Enterprise
Connector

The Tuxedo Enterprise Connector supports the following built-in Tuxedo buffer
types:

STRI NG
CARRAY
X_OCTET
FML
FM.32

VI EW

VI EVB2
X_COMMVON
X_C_TYPE

Using the Tuxedo Enterprise Connector, you can develop J2EE applications which
accesses Tuxedo services using any of the above buffer types. Please refer to BEA
Tuxedo documentation for information about the Tuxedo buffer types.

The rest of the chapter provides sample code to illustrate the Tuxedo Enterprise
Connector capabilities. The program examples are only code fragments used to
illustrate a specific functionality. They are not intended to be compiled and run as
provided, and additional code is required to be fully functional.

Using the STRING Tuxedo Buffer Type

The STRI NG buffer type is a character array terminated by a null character. This
buffer type is useful for transmitting a character string.
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The following example for TOUPPER Tuxedo Service, illustrates how the Tuxedo
Enterprise Connector works with a service whose buffer type is STRI NG. The
TOUPPER Tuxedo Service is available in the Tuxedo si npapp example. The service
converts the input string to uppercase and returns it to the client.

The service definition must be imported into the UIF repository using the Tuxedo
Management Console. The service definition is:

i nterface SAMPLE {

voi d TOUPPER(
[in] STRI NG | NPUTSTRI NG
[out] STRI NG QUTPUTSTRI NG

Where: | NPUTSTRI NG is the input parameter.

QUTPUTSTRI NGis the output parameter to the TOUPPER Tuxedo Service. The Tuxedo
buffer type STRI NGis mapped to St ri ng data type in UIF.

Figure 2-7 shows how the service is mapped in the UIF repository:
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Using the STRING Tuxedo Buffer Type

The following code fragment illustrates how the Tuxedo Enterprise Connector

works with a service whose buffer type is STRI NG

| BSPSer vi ceProvi der sp = null;

try {
| Context ctx =

((com netscape. server.servl et.platformhttp. Pl at f or nSer vl et Cont ext)

get Servl et Context ()) . get Cont ext () ;

I BSPRuntime runtime = access_cBSPRunti ne. get cBSPRunti ne(ct x,

null, null);

sp = runtine.createServi ceProvider("TEST", "tuxConnection");

| BSPFuncti onObj ect fn = runtinme. createFuncti onObj ect (" TEST",

"TOUPPER") ;
sp. enabl e();
fn. useServi ceProvi der (sp);

fn.prepare("call Service");

| BSPDat aObj ect data = fn. get Dat aBl ock();

/1 set the input string

data.set AttrString("INPUT.inputBl ock. | NPUTSTRI NG', inputstr);
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fn.execute();
/1 get the result string back

resultstr =
data. get AttrString("OUTPUT. out put Bl ock. OUTPUTSTRI NG') ;

} catch (BspException e) {
/1 handl e exceptions
} finally {
if (sp!=null)
sp. di sabl e();

Using the CARRAY Tuxedo Buffer Type

34

The CARRAY buffer type is an array of characters, any of which can be a null
character. The application defines the array semantics; because the semantics are
not interpreted by the BEA Tuxedo system. This buffer type is used to handle data
opaquely. Unlike all other built-in buffer types, the CARRAY is hot self describing.

Consider a Tuxedo Service CARRAYSAMPLE whose input Tuxedo buffer type is
CARRAY and output is also CARRAY. This service takes a buffer and passes it back to
the client.

The service definition must be imported into the UIF repository using the Tuxedo
Management Console. The service definition is:

i nterface SAMPLE {

voi d CARRAYSAMPLE(
[in] CARRAY | NPUTDATA
[out] CARRAY OUTPUTDATA

Where: | NPUTDATA is the input parameter.

OUTPUTDATA is the output parameter to Tuxedo Service CARRAYSAMPLE. The CARRAY
Tuxedo buffer type is mapped to VBi nary in UIF.
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Figure 2-8 shows how the service is mapped in the UIF repository:

Figure 2-8 CARRAYSAMPLE Function Object
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The following code fragment illustrates how the Tuxedo Enterprise Connector
works with a service whose buffer type is CARRAY:

byte[] inputdata = new byte[100];
/1 code to fill inputdata

try {
/1l code to get service provider and runtine
| BSPFunct i onGbj ect fn = null;
| BSPDat aCbj ect data = nul | ;
fn = runtime. createFuncti onQbj ect ("TEST", "CARRAYSAMPLE');
sp. enabl e();

fn. useServi ceProvi der (sp);
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fn.prepare("call Service");

data = fn.getDataBl ock();

/1 set the input binary data

dat a. set Attr VBi nary(" 1 NPUT. i nput Bl ock. | NPUTDATA", i nputdata);
fn. execute();

/1 get the result binary data

byte[] resultbytes =
dat a. get Att r VBi nar y( " QUTPUT. out put Bl ock. OUTPUTDATA")

} catch (BspException e) {
/1 handl e exceptions
} finally {
if (sp!=null)
sp. di sabl e();

Using the X _OCTET Tuxedo Buffer Type

The X_OCTET buffer type is defined as an alias for CARRAY to support XATM .

Consider a Tuxedo Service XOCTETSAMPLE whose input Tuxedo buffer type is
X_OCTET and output is also X_OCTET. This service takes a buffer and passes it back
to the client.

The service definition must be imported into the UIF repository using the Tuxedo
Management Console. The service definition is:

i nterface SAMPLE {

voi d XOCTETSAMPLE (
[in] X OCTET | NPUTDATA
[out] X OCTET OUTPUTDATA

)

Where: | NPUTDATA is the input parameter.
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OUTPUTDATA is the output parameter to Tuxedo Service XOCTETSAMPLE. The
X_OCTET Tuxedo buffer type is mapped to VBi nary in UIF.

Figure 2-9 shows how the service is mapped in the UIF repository:

Figure 2-9  XOCTETSAMPLE Function Object
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The following code fragment illustrates how the Tuxedo Enterprise Connector
works with a service whose buffer type is X_OCTET:

try {
byte[] inputdata = new byte[100];
/1l code to fill inputdata

/1l code to get service provider and runtine

| BSPFunct i onGbj ect fn = null;
| BSPDat aCbj ect data = nul | ;
fn = runtime. createFuncti onQbj ect (" TEST", "XOCTETSAMPLE");

sp. enabl e();
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fn. useServi ceProvi der (sp);

fn.prepare(“call Service");

data = fn.getDataBl ock();

dat a. set Attr VBi nary(" 1 NPUT. i nput Bl ock. | NPUTDATA", i nputdata);
hr = fn.execute();

byte[] resultbytes =
dat a. get Att r VBi nar y( " QUTPUT. out put Bl ock. OUTPUTDATA") ;

} catch (BspException e) {
/1 handl e exceptions
} finally {
/1 disable service provider
if (sp!=null)
sp. di sabl e();

Using the FML Tuxedo Buffer Type

The FM_ buffer type is a self describing buffer in which each data field carries its
own identifier, an occurrence number, and possibly a length indicator. The FM_32
buffer is similar to FM_ but allows for larger character fields and more fields and
larger overall buffers. The individual fields in the FM. buffer can be of data types
fl oat, doubl e, | ong, short, char, string, and carr ay.

If a field in FML buffer has multiple occurrences, then each occurrence is accessed
by an index. Such a field is mapped to an array data type in UIF.

FML Sample 1

The following example for TRANSFER Tuxedo Service, illustrates how the Tuxedo
Enterprise Connector works with a service whose buffer type is FM.. The TRANSFER
service is available in the Tuxedo bankapp example. This service uses FM. as an
input and output buffer. The input FM. buffer has ACCOUNT _I Dfield of data type
long with multiple occurrence and SAMOUNT field with string data type. The output
FM buffer has a multiple occurrence string field SBALANCE.
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Before calling this service, FML Field Table and service definitions must be
imported into the UIF repository using the Tuxedo Management Console.

The service definition is:

i nterface SAMPLE {

voi d TRANSFER(
[in, FM]
[in, FM]
[ out, FM.]
),
I

LONG

ACCOUNT | D]

STRI NG SAMOUNT
STRI NG SBALANCH] ]

This service uses the following FML field table definition file provided with
Tuxedo bankapp application:

# nane
ACCOUNT_| D
ACCT_TYPE
ADDRESS
AMOUNT
BALANCE
BRANCH | D
FI RST_NAME
LAST_ACCT
LAST_NAME
LAST TELLER
MDINT
PHONE

SSN
TELLER I D
SBALANCE
SAMOUNT
XA TYPE
CURS

SVCHG

VI EWNANE
OPEN_CR
TYPE_CR
STATLI N

nunber
110
112
109
117
105
104
114
106
113
107
115
108
111
116
201
202
203
204
205
206
207
208
209

type
| ong
char
string
fl oat
fl oat
| ong
string
| ong
string
| ong
char
string
string
| ong
string
string
short
string
string
string
char
char
string

flags conment s

Chapter 2
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The input FML field ACCOUNT_I D has multiple occurrences and hence mapped to
an array in UIF. This array contains elements of type integer, which holds the
account ID. The single occurrence of input FML field SAMOUNT is mapped to string
data type in UIF. The output FML field SBALANCE is of string data type with
multiple occurrences and hence mapped to an array data type with string

elements. Figure 2-10 illustrates the definition of the TRANSFER service in the UIF
repository:

Figure 2-10 TRANSFER Function Object
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The following code fragment illustrates how the Tuxedo Enterprise Connector
works with a service whose buffer type is FM.:

try {

fn = runtine. createFuncti onObj ect (" Tuxedo- Onl i neBank",
" TRANSFER") ;

sp. enabl e();
fn. useServi ceProvi der (sp);

fn.prepare("call Service");
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data = fn.getDataBl ock();
/1 popul ate the input data
data.set AttrString("INPUT.input Bl ock. SAMOUNT", strAnount);

| BSPDat aObj ect Array arrayCbhj = (| BSPDat aChj ect Array)
dat a. get Att r Dat aCbj ect (" | NPUT. i nput Bl ock. ACCOUNT_I D");

arrayQCbj . addEl em nt (I nt eger. par sel nt (fr mAccount Nunber)) ;
arrayQCbj . addEl em nt (I nt eger. par sel nt (t oAccount Nurnber)) ;
/'l call the service

fn. execute();

/1 read the output results

arrayCbj = (| BSPDat aCbj ect Array)
dat a. get At t r Dat aCbj ect (" OUTPUT. out put Bl ock. SBALANCE") ;

String frnBal anceStr = arrayObj. get El enSt ri ng(0);
String toBal anceStr = arrayCbj.getEl enString(1);

} catch (BspException e) {
/1 handl e exceptions
} finally {
if (sp!=null)
sp. di sable();

FML Sample 2

Consider a more complex service FMLSAMPLE2. This service reads in an input FML
buffer, creates a new FM_ buffer to store the data, and passes that buffer back to the
client.

Before calling this service, FML Field Table and service definitions must be
imported into the UIF repository using the Tuxedo Management Console.
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The service definition is as follows:

[in,

i nterface SAMPLE {

FM]
FM]
FM]
FM]
FM]
FM]
FM]

FM.]
FM]
FM]
FM]
FM.]
FM]
FM]

voi d FMLSAMPLE2(

int char 16

String stringl6
short short 16
| ong | ongl16

float floatl6
doubl e doubl el6
carray carraylé

i nt char 16

String stringl6
short short16
| ong | ong16

float floatl6
doubl e doubl el6
carray carrayl6

The above service uses the following FML field table definition file:

# nane
*pase 10
char 16
stringl6
short 16
| ong16
fl oat 16
doubl e16

carrayl6

00

nunber type fl ags

N O o~ WN P

char -
string -
short -
|l ong -
fl oat -

doubl e

carray -

this
this
this
this
this
this
this

conment s

char field
string field
short field
long field
float field
double field

carray field

Figure 2-11 shows how the service is mapped in the UIF repository:
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Figure 2-11 FMLSAMPLE?2 Function Object
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Using the FML Tuxedo Buffer Type

The following code fragment illustrates how the Tuxedo Enterprise Connector

works with a service whose buffer type is FM.:

try {

sp. enabl e();

fn = runtine. createFuncti onObj ect (" TEST",

fn. useServi ceProvi der (sp);

fn.prepare("call Service");

data = fn.getDataBl ock();

/1 popul ate the i

data.set Attrlnt ("1 NPUT.inputBl ock. char16",

nput data

(i nt)

data.set AttrString("I|NPUT.inputBl ock.stringl6",

data.set Attrint ("1 NPUT.inputBl ock.longl6",

9876) ;

Chapter

" EMLSAVPLE2") ;

ra’);

"Hel o Wrld");

2
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a4

data.set Attrlnt ("1 NPUT.inputBl ock. short 16", 8888);
dat a. set AttrFl oat ("I NPUT. i nput Bl ock. fl oat 16", 2123.1212f);
dat a. set Att r Doubl e(" | NPUT. i nput Bl ock. doubl e1l6", 234.234);

data.set AttrVBi nary(" 1 NPUT. i nput Bl ock. carrayl16", "Hello
Wor | d". getBytes());

/'l call the service

fn. execute();

/1 read the output results

String outStrl = data.getAttrString("OUTPUT. out put Bl ock. stringl6");
| ong out Longl = data.getAttrlnt("OQUTPUT. out put Bl ock. | ongl16");

short outShortl = (short)
dat a. get Attrl nt (" QUTPUT. out put Bl ock. short 16") ;

float outFloatl = data.getAttrFl oat (" OUTPUT. out put Bl ock. f| oat 16") ;
doubl e out Doubl el = dat a. get Att r Doubl e( " OQUTPUT. out put Bl ock. doubl e16"
)
int outCharl = data.getAttrlnt (" OUTPUT. out put Bl ock. char 16") ;
} catch (BspException e) {

/1 handl e exceptions
} finally {

if (sp!=null)

sp. di sabl e();

FML Sample 3

Consider another service FMLSAMPLE3. This service reads in an input FM. buffer,
creates a new FM. buffer to store the same data with multiple occurrences, and
passes that buffer back to the client. The input FM. buffer contains char 16,
stringl6,short 16,1 ongl6, fl oat 16, doubl e16, and car r ay 16 fields with a single
occurrence. The service returns FM. buffer with multiple occurrences of the same
input fields.

Before calling this service, FML Field Table and service definitions must be
imported into the UIF repository using the Tuxedo Management Console.
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The service definition is as follows:

Using the FML Tuxedo Buffer Type

i nterface SAMPLE {
voi d FMLSAMPLE3(

[in, FM] int char 16

[i FM.] String stringl6
[i FM.] short shortl6
[i FM.] long | ongl6
[i FM.] float floatl6
[i FM.] doubl e doubl el16
[in, FM.] carray carrayl6

[out, FM.] int char 16[ ]
[out, FM.] String stringl6[]
[out, FM.] short short16]]
[out, FM.] 1long | ong16[ ]
[out, FM.] float float16][]
[out, FM.] doubl e doublel6[]
[out, FM.] carray carrayl6[]

5 3 3 3 3 5

This service uses the same FM. field table definition file, defined for FMLSAMPLE2

sample.
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Figure 2-12 FMLSAMPLE3 Function Object
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The following code fragment illustrates how the Tuxedo Enterprise Connector
works with a service whose buffer type is FM_:

/1 ... populating input data

fn. execute();

/1 read the output results

| BSPDat aCbj ect Array stringdo = (| BSDat aChj ect Array)
data.getAttrDataObject(*OUTPUT.outputBlock.string16");

String outStr[] = new String[stringdo.getElemCount()];

for (inti = 0; i < outStr.length; i++)
outStr[i] = stringdo.getElemString(i);

IBSPDataObjectArray longdo = (IBSDataObjectArray)
data.getAttrDataObject(*OUTPUT.outputBlock.long16”);

long outLong[] = new long[longdo.getElemCount()];

for (inti = 0; i < outLong.length; i++)

outLong][i] = longdo.getElemint(i);
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| BSPDat aObj ect Array doubl edo = (| BSDat aChj ect Array)
data.getAttrDataObject(*OUTPUT.outputBlock.double16”);
double outDouble[] = new double[doubledo.getElemCount()];
for (inti = 0; i < outDouble.length; i++)
outDouble[i] = doubledo.getElemDouble(i);

// similar code for the other output fields.

FML32 Sample

This sample illustrates how the Tuxedo Enterprise Connector works with a service
whose buffer type is FML32. This service reads in an input FML32 buffer, creates a
new FML32 buffer to store the data, and passes that buffer back to the client. The
input FML32 buffer contains char32 , string32 |, short32 , long32 , float32
double32 , and carray32 fields with single occurrence. The service returns FML32
buffer with single occurrence of same fields.

Before calling this service, FML32 Field Table and service definitions must be
imported into the UIF repository using the Tuxedo Management Console.
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The service definition is:

i nterface SAMPLE {

voi d FML32SAMPLE(
[in, FML32] int char 32
n, FML32] String string32
n, FM.32] short short32
[in, FM.32] 1ong | ong32
n, FM.32] float float32
n, FML32] doubl e doubl e32
n, FML32] carray carray32

[out, FM.32] int char 32
[out, FM.32] String string32
[out, FM.32] short short32
[out, FM.32] |Ilong | ong32
[out, FM.32] float float32
[out, FM.32] doubl e doubl e32
[out, FM.32] ~carray carray32

This service uses the following FM_32 field table definition file:

# nanme nunber type fl ags conment s

*base 1000

char 32 1 char - this is a char field
string32 2 string - this is a string field
short 32 3 short - this is a short field
| ong32 4 |l ong - this is along field
fl oat 32 5 fl oat - this is a float field
doubl e32 6 double - this is a double field
carray32 7 carray - this is a carray field

48 iPlanet Application Server Enterprise Connector for Tuxedo Developer’'s Guide ¢ October 2000



Figure 2-13 FML32SAMPLE Function Object
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Using the FML Tuxedo Buffer Type

The following code fragment illustrates how the Tuxedo Enterprise Connector

works with a service whose buffer type is FM.32:

try {

fn = runtine. creat eFuncti onObj ect (" TEST",

sp. enabl e();

fn. useServi ceProvi der (sp);
fn.prepare("call Service");
data = fn.getDataBl ock();
/1 popul ate the input data

data.set Attrlnt ("1 NPUT.inputBl ock. char32",

" FML32SAMPLE" ) ;

(int) "a’);

data.set AttrString("INPUT.inputBl ock.string32", "Hello World");

data.set Attrlnt ("1 NPUT.inputBl ock.l ong32",

9876) ;
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data.set Attrlnt ("1 NPUT.inputBl ock. short 32", 8888);
dat a. set AttrFl oat ("1 NPUT. i nput Bl ock. fl oat 32", 2123.1212f);
dat a. set Att r Doubl e(" | NPUT. i nput Bl ock. doubl e32", 234.234);

data. set AttrVBi nary(" 1 NPUT. i nput Bl ock. carray32", "Hello
Wor | d". getBytes());

/'l call the service

fn. execute();

/1 read the output results

String outStrl = data.getAttrString("OUTPUT. out put Bl ock. string32");
| ong out Longl = data.getAttrlnt("OUTPUT. out put Bl ock. | ong32");

short outShortl = (short)
dat a. get Attrl nt (" QUTPUT. out put Bl ock. short 32");

float outFloatl = data.getAttrFl oat (" OUTPUT. out put Bl ock. f | oat 32");

doubl e out Doubl el = dat a. get Att r Doubl e(" OQUTPUT. out put Bl ock. doubl e32"
)

int outCharl = data.getAttrlnt (" OUTPUT. out put Bl ock. char 32") ;

} catch (BspException e) {

/1 handl e exceptions

} finally {
if (sp!=null)
sp. di sabl e();

Using the VIEW Tuxedo Buffer Type

VI Ewis a built-in Tuxedo typed buffer. The Vi Ewbuffer provides a way to use C
structures and COBOL records with the Tuxedo system. The VI Ewbuffer enables
the Tuxedo runtime system to understand the format of C structures and COBOL
records, that are based on the view description read at runtime. When allocating a
VI Ewbuffer, your application specifies a VI Ewbuffer type and a subtype that
matches the name of the view (the name that appears in the view description file).
The individual fields in VI Ewstructure can be of data types char, st ri ng, carr ay,
| ong, short,int,float,doubl e, and dec_t.
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The VI EVB2 buffer type is similar to VI Ewbut allows for larger character fields,
more fields, and larger overall buffers. The X_COMMON buffer type is similar to VI EW
but is used for both COBOL and C programs so field types should be limited to
short, long, and string. The X_C_TYPE buffer type is equivalent to VI EW

If a field in VI Ewbuffer is an array, it is mapped to an array data type in UIF and
each element of the array is of corresponding UIF data type for the field type.

If your J2EE application calls any Tuxedo Service with VI EW VI EW82, X_COMVON or
X_C_TYPE buffer types. The Tuxedo environment variables VI EWFI LES, VI EWDI R,
VI EWFI LES32, and VI EWDI R32 must be set before starting the iPlanet Application
Server.

VIEW Sample

The following sample illustrates how the Tuxedo Enterprise Connector works with
a service whose buffer type is VI EW This sample uses a Tuxedo service VI EANSAMPLE
with input and output VI Ewbuffer. This service accepts a VI Ewbuffer with subtype
v16t est 1 as an input and outputs the same data as VI Ewbuffer with subtype

v16t est 2.

Before calling this service, VI EwWand service definitions must be imported into the
UIF repository using the Tuxedo Management Console.

The service definition is:

i nterface SAMPLE {

voi d VI EWSAMPLE(
[in, VIEWL6 v16testl] VIEWS®6 inputBlock
[out, VIEWL6 vl16test2] VIEWSG6 out put Bl ock

The definition of views v16t est 1 and v16t est 2 used in this service are as follows:
VI EWv16t est 1

# type cnane fbnane count flag size null

char charl - 1 - - -
string strl - 1 - 100 -
carray caryl - 1 - 100 -
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| ong | ongl

short shortl -
i nt intl -
float floatl

doubl e doubl el

N e

dec_t decl -
END
VI EW v16t est 2

# type cnane fbnane count flag size nul

char charl - 5 - - -
string strl - 5 - 100 -
carray caryl - 5 - 100 -
| ong l ongl - 5 - - -
short shortl - 5 - - -
i nt intl - 5 - - -
float floatl - 5 - - -
doubl e doubl el - 5 - - -
dec_t decl - 5 - 9,2 -

END

Figure 2-14 shows how the service is represented in the UIF repository.
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Figure 2-14 VIEWSAMPLE Function Object
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The following code fragment illustrates how the Tuxedo Enterprise Connector
works with a service whose buffer type is VI EW

try {

fn = runtine. createFuncti onObj ect (" TEST", "VI EWIEST1");
sp. enabl e();

fn. useServi ceProvi der (sp);

hr = fn.prepare("call Service");

data = fn.getDataBl ock();

/1 popul ate the input data

data.set Attrint("INPUT.inputBl ock.charl", (int) "a');
data.set AttrString("INPUT.inputBlock.strl1", "Hello World");
data.set Attrint ("1 NPUT.inputBl ock.longl", 9876);

data.set Attrlnt ("1 NPUT.inputBl ock. short1", 8888);
data.set Attrint ("1 NPUT.inputBlock.intl", 9999);

dat a. set AttrFl oat ("I NPUT. i nput Bl ock. fl oat1", 2123.1212f);
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dat a. set Att r Doubl e(" | NPUT. i nput Bl ock. doubl el", 234.234);

dat a. set Attr VBi nary(" 1 NPUT. i nput Bl ock. cary1", "Hello
Wor | d". getBytes());

dat a. set Att r Doubl e(" | NPUT. i nput Bl ock. dec1", 2123.12);

/1 call the service

fn. execute();

/1 Get the output results

for (int i =0; i <5; i ++) {
String outStrl =
data. get AttrString("OUTPUT. out put Bl ock. str1" + " ["+i+"]");
| ong out Longl =
dat a. get Attrlnt (" QUTPUT. out put Bl ock. | ongl" + ".["+i+"]");
short outShortl = (short)
dat a. get Attrlnt (" QUTPUT. out put Bl ock. short1" + ".["+i +"]");
i nt outintl =
data.get Attrlnt("OUTPUT. out putBl ock.intl1" + " ["+i+"]");
float outFloatl =
dat a. get Att r Fl oat (" OUTPUT. out put Bl ock. fl oat 1" + ".["+i+"]");
doubl e out Doubl el =
dat a. get Att r Doubl e( " OQUTPUT. out put Bl ock. doubl e1" + ".["+i +"]");

VIEW32 Sample

This sample illustrates how the Tuxedo Enterprise Connector works with a service
whose buffer type is VI EW82. This sample uses a Tuxedo service VI EW82SAMPLE
with input and output VI EW82 buffer. This service accepts a VI EW82 buffer with
subtype v32t est 1 as an input and outputs the same data as VI EW82 buffer with
subtype v32t est 2.

Before calling this service, VI EW82 and service definitions must be imported into
the UIF repository using the Tuxedo Management Console.
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i nterface SAMPLE {

)
I

voi d VI EWB2SAMPLE(
[in, VIEW2
[out, VIEWB2

v32test 1]
v32t est 2]

VI EWB2 i nput Bl ock
VI EWB2 out put Bl ock

The definition of views v32t est 1 and v32t est 2 are as follows:

VI EWv32testl

# type cnane f bnane
char charl -
string strl -
carray caryl -
| ong | ongl -
short shortl -
i nt intl -
float floatl -
doubl e doubl el -
dec_t decl -
END

VI EW v32t est 2

# type cname f bnane
char charl -
string strl -
carray caryl -

| ong | ongl -
short shortl -

int intl -

count flag

[ I N e = = T = T S =

count flag

5
5
5
5
5
5

si ze

100
100

si ze

100
100

nul

nul |
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float floatl - 5 - - -
doubl e doubl el - 5 - - -
dec_t decl - 5 - 9,2 -
END

Figure 2-15 shows how the service is represented in the UIF repository.

Figure 2-15 VIEW32SAMPLE Function Object
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The following code fragment illustrates how the Tuxedo Enterprise Connector
works with a service whose buffer type is VI EW82:

try {
fn = runtime. creat eFuncti onObj ect (" TEST", "VI EMB2TEST");
sp. enabl e();
fn. useServi ceProvi der (sp);
fn. prepare("call Service");
data = fn.getDataBl ock();
/1 popul ate the input data
data.set Attrint ("1 NPUT.inputBlock.charl", (int) "a);
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data.set AttrString("INPUT.inputBlock.str1", "Hello World");
data.set Attrlnt ("1 NPUT.inputBl ock.longl", 9876);

data.set Attrint ("I NPUT.inputBl ock.shortl", 8888);

data.set Attrint("INPUT.inputBlock.intl", 9999);

data.set AttrFl oat ("I NPUT. i nput Bl ock. fl oat1", 2123.1212f);
dat a. set Att r Doubl e(" | NPUT. i nput Bl ock. doubl el", 234.234);

dat a. set Attr VBi nary(" 1 NPUT. i nput Bl ock. cary1", "Hello
Wor | d". getBytes());

dat a. set Att r Doubl e(" | NPUT. i nput Bl ock. dec1", 2123.12);

/1 call the service

fn. execute();

/1 get the output results

for (int i =0; i <5; i ++) {
int outCharl =
data. get Attrlnt (" QUTPUT. out put Bl ock. char1" + ".["+i+"]");
String outStrl =
data. get AttrString("OUTPUT. out put Bl ock. str1" + " ["+i+"]");
| ong out Longl =
dat a. get Attrlnt (" QUTPUT. out put Bl ock. | ongl" + ".["+i+"]");
short outShortl = (short)
data. get Attrlnt ("QUTPUT. out put Bl ock. short1" + ".["+i +"]");
i nt outintl =
data.get Attrlnt("OUTPUT. out putBl ock.intl1" + " ["+i+"]");
float outFloatl =
dat a. get Att r Fl oat (" OQUTPUT. out put Bl ock. fl oat 1" + ".["+i +"]");
doubl e out Doubl el =
dat a. get At t r Doubl e( " OQUTPUT. out put Bl ock. doubl e1" + ".["+i +"]");
doubl e out Decl =
dat a. get At t r Doubl e( " QUTPUT. out put Bl ock. decl1" + ".["+i +"]");
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X _COMMON Sample

This sample illustrates how the Tuxedo Enterprise Connector works with a service
whose buffer type is X_COMMON. This sample uses a service XCOWONSAMPLE with
input and output X_COWMON buffer type. This service takes the data from the client
X_COMVON buffer with subtype xcont est 1, creates a new X_COVMON buffer with
subtype xcont est 2, populates the structure xcont est 2 and passes it back to the
client.

Before calling this service, VI Ewand service definitions must be imported into the
UIF repository using the Tuxedo Management Console.

The service definition is as follows:

i nterface SAMPLE {
voi d XCOMMONSAMPL E(
[in, X COWON xcontestl] X COVMON i nput Bl ock
[out, X COMMON xcontest2] X COVMON out put Bl ock
)
3

The following listing shows the VI Ewfield definitions used in this service:
#

# view def for X COMON with count 1

#

VI EW xcont est 1

# type cname fbnane count flag size null

char charl - 1 - - -
string strl - 1 - 100 -
| ong | ongl - 1 - - -
short shortl - 1 - - -
END

#

# view def for X COMON with count 10
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#
VI EW xcont est 2

# type cnane fbnane count flag size null

char char1l - 10 - - -
string strl - 10 - 100 -
long longl - 10 - - -
short shortl - 10 - - -
END

Figure 2-16 shows how the service is represented in the UIF repository.

Figure 2-16 XCOMMONSAMPLE Function Object
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The code to populate the input structure xcont est 1 calls the service and gets the
results from output xcont est 2 structure as shown below.

fn = runtime. createFuncti onObj ect (" TEST", " XCOVMONSAMPLE") ;
sp. enabl e();

fn. useServi ceProvi der (sp);

fn.prepare("call Service");

data = fn.getDataBl ock();

/1 popul ate the input data
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data.set Attrlnt ("1 NPUT.inputBl ock.charl", (int) "a);
data.set AttrString("INPUT.inputBlock.str1", "Hello World");
data.set Attrint ("1 NPUT.inputBl ock.longl", 9876);
data.set Attrint ("I NPUT.inputBl ock.shortl1", 8888);
/1 call the service
fn. execute();
/1 Get the output results
for (int i =0; i <10; i ++) {
int outCharl =
data. get Attrlnt("QUTPUT. out put Bl ock. char1" + ".["+i+"]");
String outStrl =
data. get AttrString("OUTPUT. out put Bl ock. str1" + ".["+i+"]");
| ong outLongl =
dat a. get Attrlnt (" QUTPUT. out put Bl ock. | ongl" + ".["+i+"]");
short outShortl = (short)
data. get Attrlnt (" QUTPUT. out put Bl ock. short1" + ".["+i +"]");

X _C_TYPE Sample

This sample illustrates how the Tuxedo Enterprise Connector works with a service
whose buffer type is X_C_TYPE. This sample uses a service XCTYPESAMPLE with
input and output X_C_TYPE buffer type. This service takes the data from the client
X_C_TYPE with subtype xct est 1, creates a new X_C_TYPE buffer with subtype
xct est 2, populates the structure xct est 2 and passes it back to the client.

Before calling this service, VIEW and service definitions must be imported into the
UIF repository using the Tuxedo Management Console.
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i nterface SAMPLE{
voi d XCTYPESAMPLE(
[in, X CTYPE xctest1]
[out, X C TYPE xctest?2]
)
b

X_C_TYPE i nput Bl ock
X_C_TYPE out put Bl ock

This service uses the following views:

#

# view def for X C TYPE with count
#

VI EW xctest 1

# type cname fbnane count flag

char char1 - 1 -
string strl - 1 -
| ong | ongl - 1 -
short shortl - 1 -
END

#

# view def for X C TYPE with count
#
VI EW xct est 2

# type cnane fbnane count flag

char charl - 10 -
string strl - 10 -
| ong | ongl - 10 -
short shortl - 10 -
END

1

si ze

100

10

si ze

100

nul |

nul |

Figure 2-17 shows how the service is represented in the UIF repository.
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Figure 2-17 XCTYPESAMPLE Function Object
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The code to populate the input structure xct est 1 calls the service and gets the
results from output xct est 2 structure as shown below.

try {

fn = runtine.createFuncti onObj ect ("TEST", "XCTYPESAMPLE");
sp. enabl e();
fn. useServi ceProvi der (sp);
fn.prepare("call Service");
data = fn.getDataBl ock();
/1 popul ate the input data
data.set Attrint("INPUT.inputBlock.charl", (int) "a');
data.set AttrString("INPUT.inputBlock.strl1", "Hello World");
data.set Attrint ("1 NPUT.inputBl ock.longl", 9876);
data.set Attrlnt ("1 NPUT.inputBl ock. short1", 8888);
/'l call the service
fn. execute();
/1 get the output results
for (int i =0; i <10; i ++) {
int outCharl =
dat a. get Attrlnt (" QUTPUT. out put Bl ock. char1" + ".["+i+"]");
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String outStrl =

data. get AttrString("OUTPUT. out put Bl ock. str1" + ".["+i+"]");
| ong out Longl =

data. get Attrlnt (" QUTPUT. out put Bl ock. | ongl" + ".["+i+"]");
short outShortl = (short)

data. get Attrlnt (" QUTPUT. out put Bl ock. short1" + ".["+i +"]");

TransactionFO Function Object

The Tr ansact i onFOis a special function object present with each Tuxedo
datasource. It is created automatically when you create a new Tuxedo datasource.
This special function object provides support to develop Java programs which calls
ATMI functions t pbegi n(),t pconmi t (), and t pabort () from client process.

The Tr ansact i onFOfunction object supports the following operations:

e BEGN
e COWMT
= ROLLBACK

The above operations are mapped to t pbegi n(),t pconmi t (), and t pabort () of
ATMI primitives. In the Tuxedo Enterprise Connector these operations are used to
define client-side global transactions.

Figure 2-18 shows how the Tr ansact i onFOis represented in the UIF repository.
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Figure 2-18 TransactionFO Function Object
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The transaction is started by executing the BEG N operation. Optionally, you can
specify a timeout parameter. The timeout specifies the amount of time in seconds a
transaction has before timing out. If the timeout parameter is not set the Tuxedo
Enterprise Connector uses 60 seconds as the default value.

Developing Client-side Transactions

A transaction is bounded by a begin transaction and an end transaction. Between
the begin transaction and end transaction, the application is said to be in
transaction mode. This can be controlled either in Tuxedo clients or services. Client
controlled transactions are known as client-side global transactions.

The following sample illustrates how to use client-side transactions in Tuxedo
Enterprise Connector.

This sample uses two user-defined Tuxedo services, W THDRAW. and DEPCSI T to
perform TRANSFER transaction. If W THDRAW. operation fails, a rollback is
performed. Otherwise, a DEPCSI T is performed and a commit completes the
transaction.
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The t uxConnect i onTx service provider type must be used while creating the
service provider object.

The following code fragment illustrates how to use the TransactionFO function
object:

| Cont ext ctx = null

| BSPRunt i ne rt = null;
| BSPSer vi ceProvider sp = null;
| BSPFuncti onObject fn = null;

TuxTransacti on tx = null;

try {

/1 get runtine

ctx =
((com netscape. server.servl et.platformhttp. Pl at f or nSer vl et Cont ext)
get Servl et Cont ext ()). get Context () ;

rt = access_cBSPRuntine. get cBSPRuntine(ctx, null, null);
/'l create service provider using tuxConnectionTx type
sp = runtine. createServi ceProvider("TEST", "tuxConnectionTx");
sp. enabl e();

// instantiate TuxTransaction

tx = new TuxTransaction(rt, sp, "TEST");

/1 begin transaction

tx. begi n();

/'l call WTHDRAW. Service

fn = rt.createFuncti onoject ("TEST", "W THDRAW.") ;
fn.useServi ceProvider(sp);

fn.prepare("call Service");

/1 set inputs

/l execute W THDRAW. service
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fn.execute();

/'l Check for errors

if (error) {
/1 call rollback
tx.roll back();
return;

}
/1l call DEPCSIT Service

fn = rt.createFunctionCbject ("TEST",

fn.useServi ceProvider (sp);
fn.prepare("call Service");

/1 set inputs

|l execute DEPOSIT service
fn.execute();
/'l commit transaction
tx.commit();
} catch (BspException e) {
/1 handl e exceptions
} finally {
if (sp!=null)
sp. di sabl e();
}

" DEPCSI T") ;

TuxTransaction Class - Abstracts TransactionFO operations

package TuxBank;
i mport netscape. bsp. *;
i mport netscape. bsp.runtine. *;

i mport netscape. bsp. dat aobj ect . *;

public class TuxTransaction {
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| BSPFuncti onObj ect txfn = null;

publi ¢ TuxTransaction(lBSPRuntine rt, |BSPServiceProvider sp,
String ds) throws BspException

{
txfn = rt.createFuncti onChj ect(ds, "TransactionFQO');
t xf n. useServi ceProvi der (sp);
}
public void begin() throws BspException
{
txfn. prepare("BEG N');
txfn. execute();
}
public void conmmit() throws BspException
{
txfn.prepare("COWM T") ;
txfn. execute();
}
public void rollback() throws BspException
{
t xf n. prepar e(" ROLLBACK") ;
txfn. execute();
}

Using propertySet Parameters

propertySet is used to describe the operational parameters associated with a
function object. The following parameters are defined:

= servi ceName: The Tuxedo Service name to be invoked. This is same as the
function object template name. It is a read-only parameter.
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i sOneVay: If this flag is set, the enterprise connector calls the Tuxedo service
without expecting a reply back from Tuxedo system. This is equivalent to
setting TPNOREPLY parameter with function t pacal | () in Tuxedo.

The default value is false.

priority: Sets the priority of the Tuxedo request. The priority affects how the
request is dequeued by the server. The interpretation of this value is dependent
on the parameter,i sPriorityRel ati ve.

i sPriorityRel ative: Indicates whether priority level is relative or absolute.
This parameter indicates how the priority value to be interpreted.

If the flag is set to relative, the current priority value of the service, will be
incremented or decremented based on sign of the priority value set.

Using the absolute method, you can set a request’s priority to an absolute
value. The absolute value of priority must be in the range of 1 to 100, 100 being
the highest priority value.

Figure 2-19 shows how the propertySet is represented in the UIF repository.

Figure 2-19 Function Object propertySet
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The following code fragment illustrates how to set the priority:

try {
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| BSPDat aCbj ect prop = nul |

Sp = rt.createServi ceProvider (inputs.strAdapterNane,
i nputs. strSPTenpl ate);

sp. enabl e();
fo = rt.createFuncti onCbj ect (i nputs. strAdapterNane, strFONane);
fo. useServi ceProvi der (sp);
fo. prepare(strOperNane);
data = fo.getDat aBl ock()
prop = fo.getProperties();
prop.setAttrint("priority", 20);
prop.setAttrint("isPriorityRelative", 1);
fo.execute();
data = fo.getDat aBl ock()
} catch (BspException e) {
/1 handl e exceptions
} finally {
if (sp!=null)
sp. di sabl e();

Using Tuxedo User Management

If your Tuxedo system is configured with security level TPAPPAUTH
( USER_AUTH ACL/ MANDATORY_ACL), you must configure the Ent i ti es (Tuxedo
authentication context) and WebUser s using the Tuxedo Management Console.

The application programmer provides a WebUser | d to the Tuxedo Enterprise
Connector, which determines the Tuxedo authentication context to be used to
process the request. The WebUser | d must be set with the configuration structure of
service provider before enabling by calling the enabl e() method.

The following code fragment illustrates how to set webuser - t est as the WebUser | d
before enabling the Service Provider:
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/'l Create Service Provider

/1 Get Service Provider Config structure

config = (1 BSPDat alhj ect Structure) sp.getConfig();

/'l Set WebUserld

if (config !'=null) {
config.setAttrString("WbUserld", "webuser-test");

/1 Enabl e Service Provider

sp. enabl e();

Tuxedo Application Return Code

The Tuxedo application return code is an application defined value. It can be
returned from a Tuxedo service to the client along with the reply, regardless of
whether or not the service completed successfully. The return code is defined as an
integer and is used to carry a code that means something to the client. This code is
passed using the second argument, r code, int pret urn() function. The Tuxedo
clients can access via the global variable, t pur code.

The Tuxedo Enterprise Connector provides a facility to access this application
return code within Java programs. This is stored with OUTPUT. ur code field.

The following code fragment illustrates how to get the Tuxedo application return
code:

try {

sp = rt.createServi ceProvider(inputs.strAdapterNane,
i nputs. strSPTenpl ate);

sp. enabl e();

fo = rt.createFunctionCbject (inputs.strAdapterNane, strFONane);
fo. useServi ceProvi der (sp);

fo. prepare(strQperNane);

data = fo.getDataBl ock();

fo.execute();

data = fo.getDataBl ock();
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int code = data.getAttrlnt("OUTPUT. urcode");
} catch (BspException e) {
/1 handl e exception
} finally {
if (sp!=null)
sp. di sable();

Error and Exception Handling

The Tuxedo Enterprise Connector returns connector and Tuxedo system errors as
exceptions using the net scape. bsp. BspExcept i on class. Always enclose the
application logic within a try or catch block, and attempt to deal with an exception
appropriately.

The BspExcept i on class instance carries additional information if the exception is
thrown due to a Tuxedo system error. Obtain the additional info object by calling
get I nf o() method on the exception object. This returns

| BSPDat aObj ect St r uct ur e object with fields errno and er r st r. These two fields
are mapped to Tuxedo variables t perrno and t pst r er r or, respectively. Then call
getAttrint(“errno”) and getAttrString(“errstr”) methods on the info object
to get the Tuxedo system error number and the message associated with it.

The following code fragment demonstrates how to handle exceptions:
IBSPDataObjectStructure info = null;
catch (BspException e) {

info = e.getInfo();

if (info !=null) {
errno = info.getAttrint("errno");
strError = info.getAttrString("errstr");
}

Chapter 2  Programming for Tuxedo 71



Error and Exception Handling

The net scape. t ux. TuxError class has constants which can be used to compare
with the errno retuned from exception object.

The following constants are available:
* TuxError. TPEMATCH

* TuxError. TPEABORT

* TuxError. TPEBADDESC

e TuxError. TPEBLOCK

e TuxError. TPEDI AGNOSTI C

e TuxError. TPED_CLI ENTDI SCONNECTED
e TuxError. TPED_DOVAI NUNREACHABLE
e TuxError. TPED_MAXVAL

e TuxError. TPED_M NVAL

e TuxError. TPED_NOCLI ENT

® TuxError. TPED NOUNSOLHANDLER
e TuxError. TPED_SVCTI MEQUT

e TuxError. TPED TERM

e TuxError. TPEEVENT

* TuxError. TPEHAZARD

e TuxError. TPEHEURI STI C

e TuxError. TPEI NVAL

e TuxError. TPEI TYPE

e TuxError. TPELIMT

e TuxError. TPEM B

e TuxError. TPENOENT

e TuxError. TPECS

® TuxError. TPEOTYPE

® TuxError. TPEPERM

e TuxError. TPEPROTO
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= TuxError. TPERELEASE
® TuxError. TPERVERR

e TuxError. TPESVCERR
e TuxError. TPESVCFAI L
* TuxError. TPESYSTEM
e TuxError. TPETI ME

e TuxError. TPETRAN

Developing International Applications

Tuxedo

The Enterprise Connector for Tuxedo supports developing J2EE compliant
international applications using various character sets supported by the iPlanet
Application Server. To use the Tuxedo connector in international mode, the iPlanet
Application Server must operate in the INTERNATIONAL mode. Refer to the
iPlanet Application Server documentation on how to run the iPlanet Application
Server in INTERNATIONAL mode.

All connector related error messages are formatted and logged in the operating
system locale and character set in which the iPlanet Application Server is running.
The character set used to pass the WebUser | d to a Servlet, JSP, or EJB must be set
correctly within your application. For details on how to specify character set and
write J2EE compliant international applications, refer to iPlanet Application Server
documentation.

The use of the CARRAY Tuxedo buffer type is recommended to transmit multi-byte
data. Please contact BEA System for details on support of multi-byte and double
byte character data in the BEA Tuxedo software.

SimpApp Sample Using Servlet

The si npapp sample demonstrates how a Servlet may connect to the Tuxedo
system and call one of its services using the Tuxedo Enterprise Connector. In this
sample the service is called TOUPPER, available in Tuxedo si npapp example. You
may find the Tuxedo server simpapp application is created in the <tuxedo root
dir>/apps/simpapp directory. The Java source code is available in <iAS root
dir>/ias/APPS/TuxSimpApp directory.

Chapter 2  Programming for Tuxedo 73



Tuxedo Online Bank Sample Using JSP & EJB

The TuxSi npApp sample directory contains:

File Name Description

Si npAppSer vl et.java  Servlet source code that calls the TOUPPER service
Si npAppSer vl et. cl ass Servlet Class file

TuxSi npApp. xm Deployment descriptor XML file

i as- TuxSi mpApp. xm Deployment descriptor XML file
application. xm Deployment descriptor XML file

creat eear. sh Sample script to create ear file

t uxsi npapp. war Web Application module

TuxSi npApp. ear Application Enterprise Archive (. ear) file

Tuxedo Online Bank Sample Using JSP & EJB

The bankapp sample application illustrates the Tuxedo connectivity of the Tuxedo
Enterprise Connector to the bankapp application that comes with BEA Tuxedo
system. The source code for the Tuxedo server bankapp application is located in the
<tuxedo root dir>/apps/bankapp directory. The Tuxedo server bankapp application
contains the services W THDRAWAL, DEPCSI T, TRANSFER, | NQUI RY, CLOSE_ACCT, and
OPEN_ACCT.

The bankapp sample application demonstrates techniques to use Servlet, EJB, and
JSP J2EE components to develop a web-based application which accesses the
Tuxedo services. The source code for this sample Java application is available in the
<iAS root dir>/ias/APPS/TuxBank directory.

The TuxBank example directory contains:

File Name Description

| BankManager . j ava Remote interface for BankManager Session
Enterprise Java Bean

| BankManager Hone. j ava Home interface for BankManager Session
Enterprise Java Bean

BankManager Bean. j ava Enterprise-bean class for BankManager Session
Enterprise Java Bean

BankServl et . java Servlet that calls the BankManager EJB which in
turn calls Tuxedo Services.
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TuxTransacti on. j ava

Account Dat a. j ava

Appl i cati onException.java
ErrorHandl er.j ava
BankManager Util . j ava

* . class files

j sp/ Mai nMenu. j sp

j sp/ Account OpenForm j sp

j sp/ Account Cl oseForm j sp
j sp/ Bal anceQueryForm j sp
j sp/ Deposi t Amount Form j sp
j sp/ Transf er Anount Form j sp
j sp/ Wt hdr awAnount Form j sp
j sp/ ShowAccount Qpen. j sp

j sp/ ShowAccount Cl ose. j sp
j sp/ ShowBal ance. j sp

j sp/ ShowDeposit.jsp

j sp/ ShowTr ansfer.jsp

j sp/ ShowwW t hdrawl . j sp
TuxBank. xm

i as- TuxBank. xni

TuxBankEj b. xm

i as- TuxBankEj b. xm
application. xm

createear. sh

TuxBank. war

TuxBank. ear

Tuxedo Online Bank Sample Using JSP & EJB

Abstracts TransactionFO function object to
perform client-side transactions

Application specific data class

Application defined exception class

Util class to handle errors

Application util class

Java Class files

Displays BankApp main menu

Account Open input form

Account Close input form

Balance Query input form

Deposit input form

Transfer input form

Withdraw input form

Response form for Account Open operation
Response form for Account Close operation
Response form for Balance Enquiry operation
Response form for Deposit operation
Response form for Transfer operation
Response form for Withdraw operation
Deployment descriptor XML file
Deployment descriptor XML file
Deployment descriptor XML file
Deployment descriptor XML file
Deployment descriptor XML file

Sample script to create ear file

Web Application module

Application Enterprise Archive (. ear) file
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XXXFor m j sp displays a form for input. When the user submits the form, it calls the
Servlet BankSer vl et, which calls the EJB BankManager and forwards the request
to the Tuxedo system using the UIF API. The response is taken and sent back to the
Servlet which calls a JSP ShowxXX. j sp to display the results. In case of an error,

Er ror Page. j sp is shown with the appropriate error message.
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