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Preface

This Enterprise JavaBeans Guide provides guidelines for the usage of
PERCobol programming constructs related to building Enterprise Java
Beans. Programming with PERCobol adds features that extend standard
COBOL-85 and offers functional capabilities which are not defined as part of
the standard.

PERCobol COBOL extensions should be easy to comprehend to the
experienced COBOL programmer, and a basic knowledge of COBOL-85 is
assumed.
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Document Overview

Install Guide The Install Guide contains installation instructions for
the PERCobol development platforms.

User’s Guide The User’s Guide contains information on how to use
PERCobol to develop COBOL programs.

Programmer’s Guide The Programmer’s Guide contains information on

programming the extensions to PERCobol which add
more power and flexibility than found in standard
COBOL.

Language Reference The Language Reference contains the language skeleton
of PERCobol, showing the syntax for each part of the
COBOL language
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Related Documents

COBOL

Java

COBOL programming books for COBOL-85 are generally applicable to
PERCobol. All standard features available in HIGH level COBOL-85 are
available in PERCobol. Do note that COBOL programming books often
speak of proprietary extensions available in particular COBOL versions;
unless also documented within PERCobol manuals, these features may not
be applicable to PERCobol. System dependent features are not generally
applicable to PERCobol or to other systems.

On most platforms, with native COBOL compilers it is generally possible to
call operating system functions to perform functions that are not directly
available to COBOL, such as putting a process to sleep for a period of time.
With PERCobol, those programmers who traditionally called operating
system functions will instead call Java APl (Application Programming
Interface) functions with the INVOKE statement.

Those programmers who wish to learn how to control the Java APl may find
Java API books useful. The name of the method to call and the order of the
parameters is always the same for PERCobol as it is for Java. The simple
data types of Java (byte, short, int, long, char, String) will automatically be
converted between COBOL and Java when used from the PERCobol
INVOKE statement.
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Supported Environments

Development

Development is performed through the use of the PERCobol compiler and
Java Development Kit and optionally an Integrated Development
Environment. The development of PERCobol applications is done on a
single system for which a license has been purchased. A PERCobol
development environment only works on one platform.

Operating Systems and Hardware Supported by PERCobol:
Windows 95798 for Intel x86
Windows NT 4.0 for Intel x86
Windows 2000 for Intel x86
SCO UnixWare 7 for Intel x86
Sparc Solaris 2.6
AlX 4.2 for RS/6000
0S/390
HP UX 11.0
HP MPE/iX 6.5 with POSIX and Java patches
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Introduction

The EJB Container used in this sample is JBoss, a freely available EJB
Container available at http://www.|boss.org. This Enterprise JavaBeans
(EJB) Guide follows the JBoss tutorial found at
http://www.jboss.org/documentation/jboss win32 1.html.

EJB Terms
Term Description Example
EnterpriseBean Contains the business logic InterestBean
EJB Client User of business logic InterestClient
EJBObject Client view of the EJB Component Interest
EJBHome Used by Client to obtain the EJBODbject. InterestHome
JNDI Java naming and directory interfaces;

used to obtain EJBHome
Overview

EJB's are server side components in a standard format available for use by
clients, which may include applications, applets, servlets and other EJBs.

Server Machine Client Machine
EJE Container / Server Program
(JBOSS)
EJE Client
EJE Componert {InferasiCiiant)
EnterpriseBean TCPAP Interfaces
finferestBean) 1
EJEHome
{InferesiHame)
XML Deployment EJEObject
Description finterast)
(EJB-JAR XML
JEOSE XML
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To execute the EJB sample, an EJB Container, EJB Component and EJB Client
are required. The EJB Container used in this example is JBoss, a freely
available EJB Container; other EJB Containers will be the same for coding,
but may differ in setup and the values for the environment variables.

The EJB Container provides the distributed business object framework. It
provides services to the EJB Component, allowing it to concentrate on the
business functionality rather than the developing a custom distributed
framework. An EJB Container can provide additional services such as
transparently allowing a failed object to be replaced by a successful one.
Because the Java platform is cross-platform, it can even allow transparent
access of a bean to be split among different operating systems. There are
many EJB Containers, each with its own set of strengths. Some concentrate
on cross-platform issues, some on interoperability, some on wireless clients,
etc.

The EJB Component provides the business functionality to remote clients.
This EJB component may be written in PERCobol or Java.

The EJB Client uses an EJB Component. The EJB Client may be written in
PERCobol or Java. If the EJB container supports it, it may also include
additional access methods such as wireless protocols or COM.

Java Naming Directory Interface

Client Settings Description
Java.naming.factory.initial Class used to lookup EJBs by name
Java.naming.provider.url Informs lookup class where to located naming service

EJB Execution Process

1. Copy EJB Component to server deploy directory
2. Start Server
3. Start Client
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Install JBoss

Installation of JBoss follows the instructions available at the JBoss site for
Win32 or Unix.

An additional note is that the PERCobol runtime, percobol.jar, must be
found by EJB Container for PERCobol EJB Components to function. This
may be done in the deploy tool, which can combine an application such as
an EJB Component with the PERCobol runtime into a single deployable .jar
file, or it may be done by adding percobol.jar to the EJB Container's
CLASSPATH. If added to the CLASSPATH of the EJB Container, the EJB
Component .jar file does not need to include the contents of percobol.jar; if
not added to the CLASSPATH, then the deploy tool must be used to
combine percobol.jar with the applications classes.

The deploy tool is available on all graphical machines as
<percobol>\bin\deployj.bat or <percobol>/bin/deployj.sh.

The EJB Container should execute normally before proceeding.
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Creating the Enterprise JavaBean
Component

In this step we will write and compile a simple Enterprise JavaBean. The
example -- which is called 'Interest’ -- is about as simple as an EJB can get: it
is a 'stateless session bean'. Its job is to calculate the amount of compound
interest payable on a sum of money borrowed over a specified term with a
specified interest rate.

This example looks like it may have a number of lines of code, but most of it
is purely structural, identical for all EJB Components created for a particular
EJB Container. In fact, there is only one functional line of code in the whole

package.

Create a new project in the IDE or directory for command line use. The
directory "\percobol\samples\ejb\server' will be used in this text.

Generally, EJB components are deployed in packages. A package is separate
namespace for an application preventing names of programs from
conflicting with one another. A package may be specified in one of three
ways; in the program source, in the IDE when compiling in the IDE, or on
the command line when compiling from the command line.

In this case package will be ‘com.web_tomorrow.interest'. This sample
places the package name in the program source. It may be removed and
done at compile time if desired. This means that PERCobol will use the -
package compiler option or package field in the

Project | PERCobol | PERCobol Properties in the IDE.

An Enterprise JavaBean has a minimum of one class and two interfaces.

1. The EJB Component or Bean class. This implements the methods
specified by the remote interface. In this example, the Bean class is
‘com.web_tomorrow.interest.InterestBean'.

2. The remote interface. This is the class that exposes methods of the Bean
to the outside world. In the example, the remote interface is the class
‘com.web_tomorrow.interest.Interest’. Only the methods specified in this
interface may be called from remote.

3. The home interface. This specifies how a new bean is created, managed
and deleted. The methods in the home interface depend on the type of
bean. A stateless session bean has exactly one create method. In this
example, the home interface is ‘com.web_tomorrow.InterestHome'.

Of course, a Bean can include other classes, other programs, or even other
packages, but the classes listed above are the minimum. The classes must be
packaged into a JAR, a Java Archive, with a directory structure which
reflects the hierarchy of packages. The LegacyJ deploy tool may be used to
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create the actual JAR file, but the directory layout needs to be done first. In
this example, the classes are in the package com.web_tomorrow.interest, so
they need to be in the directory
\percobol\samples\ejb\server\com\web_tomorrow_interest

PERCobol will create this directory automatically from the Cobol source files
if the package option is used. In PERCobol, packages are created in the
directory described by the package below the source file directory. There
also needs to be a directory called META-INF to store the deployment
descriptor (always called ejb-jar.xml) and, optionally, another XML file to tell
the server about name mappings. With JBoss, this file must be called
jboss.xml.

So, before writing the classes, we need a directory structure like this:
\percobol\samples\ejb\server

.cob files are compiled here with -package option, yielding .java and .class
files below

com
web_tomorrow
interest
.Jjava and .class files are compiled to here
META-INF
ejb-jar.xml
jboss.xml
If the deploy tool has the \percobol\samples\ejb\server directory files

added, the directory structure will be complete. The visible files to be
deployed should begin with com/ or META-INF/.

Of course, in a custom project rather than this sample project, the directory
\percobol\samples\ejb\server would be replaced with a custom directory
structure representing the project and company. (The standard for package
names is the reverse of the company URL; that is if the web site is
www.mycompany.com, then the project xyz at that company would be in
package com.mycompany.xyz.)
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Coding the classes and interfaces

We need one class, the Bean itself, and two glue interfaces, the remote
interface and the home interface. All the '.java' files are compiled into the
subdirectory .\com\web_tomorrow\interest.

The interfaces have no method body, but rather only a definition of what
methods are guaranteed to be present in any class implementing the
interface. Using an interface is like using a class; the object is actually an
instance of a class, but when accessing it via an interface, only the interface
methods can be used.

In this case, the interface specifies the methods exposed to the EJB client, and
the allowed method of creating the bean.
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Remote Interface

The remote interface in this example is very simple.

This exanple is coded for the JBoss EJB Container. The nam ng
provider and setup information may differ for other EJB Containers.
The logic flow remains the sane. (http://ww.jboss. org)

This exanple requires J2EE. JDK 1.2+ plus JBoss is sufficient.

The CLASSPATH to conpile nmust include \jboss\lib\ext\ejb.jar in
addition to the percobol.jar required for any Cobol program

Set the package nane; this could be done fromthe conmand |ine
using the '-package name' directive instead. Setting a package
is generally not necessary for an EJB, but it's good practice.

L N I I

$SET PACKACGE com web_t onorrow. i nt erest

An | NTERFACE-ID is the same as a CLASS-ID, but wi thout any
met hod definitions. No special-nanmes, no data other than
Ii nkage, and nothing in the procedure division other than
the procedure division using is allowed. This defines a
contract which another class-id program may inpl enent.

ok ok kX % X

| DENTI FI CATI ON DI VI SI ON.
I NTERFACE-ID. "Interest" INHERI TS "javax. ejb. EJBCbj ect".

* Define one method with three paraneters which is capable
* of throwi ng a RenoteExcepti on.

METHOD- | D. " cal cul at eConpoundl nterest” THROAS "j ava.rm . Renpot eExcepti on".
DATA DI VI SI ON.
LI NKAGE SECTI ON.

77 principle COW-2.

77 rate COWP-2.

77 periods COWP-2.

77 result COWP-2.

The BY VALUE cl ause forces the Java-style usage of a variable;
this means that COWP-2 will be a Java 'double' floating point
in the definition. A BY REFERENCE or BY CONTENT is suitable
for comunication with other PERCobol progranms, but for any
interface or class which will have Java accessors, the BY VALUE
is sinpler.

Ok ok k k3 ok ok

PROCEDURE DI VI SI ON USI NG BY VALUE principle, rate, periods A VING result.
END- METHOD.

END- | NTERFACE.

The remote interface specifies only one 'business method' called
calculateCompoundinterest. This is the list of business methods available to
any clients.
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Home Interface

The home interface is even simpler. The home interface describes the
creation method.

This exanple is coded for the JBoss EJB Container. The nam ng
provider and setup information may differ for other EJB Containers.
The logic flow remains the sane. (http://ww.jboss. org)

This exanple requires J2EE. JDK 1.2+ plus JBoss is sufficient.

The CLASSPATH to conpile nmust include \jboss\lib\ext\ejb.jar in
addition to the percobol.jar required for any Cobol program This
is the javax.ejb.* package; its location may vary in other EJB
vendors.

Set the package nane; this could be done fromthe conmand |ine
using the '-package name' directive instead. Setting a package
is generally not necessary for an EJB, but it's good practice.

£k ok ok ok k ok ok k% 3k % ok

$SET PACKACGE com web_t onorrow. i nt erest

An | NTERFACE-ID is the same as a CLASS-ID, but wi thout any
met hod definitions. No special-nanmes, no data other than
Ii nkage, and nothing in the procedure division other than
the procedure division using is allowed. This defines a
contract which another class-id program may inpl enent.

I

| DENTI FI CATI ON DI VI SI ON.
| NTERFACE- I D. "InterestHone" |INHERI TS "javax. ejb. EJBHone".

Only a create nethod is necessary to define for this interface,
allowing the client to create the Enterprise JavaBean.

ok * K

METHOD- | D. "create" THROAS "java.rm . Renpt eExcepti on",
"javax. ej b. Creat eException".
DATA DI VI SI ON.
LI NKAGE SECTI ON.
77 result OBJECT REFERENCE "com web_tonorrow. i nterest.|Interest"”.
PROCEDURE DI VI SION G VING resul t.
END- METHOD.

END- | NTERFACE.

EJB Class

Finally there is the Bean class. This is the only one that does any real work in
this simple example.

* This exanple is coded for the JBoss EJB Container. The nam ng
* provider and setup information may differ for other EJB Containers.
* The logic flow remanins the same. (http://ww.jboss. org)
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This exanple requires J2EE. JDK 1.2+ plus JBoss is sufficient.

The CLASSPATH to conpile nmust include \jboss\lib\ext\ejb.jar in
addition to the percobol.jar required for any Cobol program This
is the javax.ejb.* package; its location may vary in other EJB
vendors.

Set the package nane; this could be done fromthe conmand |ine
using the '-package name' directive instead. Setting a package
is generally not necessary for an EJB, but it's good practice.

E I T R

$SET PACKAGE com web_t onorrow. i nt erest

This class-id programis the nmain Enterprise JavaBean. |t contains
the business logic which is exposed to the outside world and enough
hooks to allow the EJB Container to control the bean.

*

A SessionBean is a particular type of EJB; this is the type npst
corresponding to a CICS transaction and the type npst Cobol progranms
will inplenent.

£k ok ok k k% ok kX

A SessionBean is a logic bean; an EntityBean is a data bean.

| DENTI FI CATI ON DI VI SI ON.
CLASS-1D. "InterestBean" | MPLEMENTS "j avax. ej b. Sessi onBean".

* | DENTI FI CATION DIVISION. is optional for a method-id.
METHOD- | D. " cal cul at eConmpoundl| nt erest ™.
DATA DI VI SI ON.

LI NKAGE SECTI ON.
01 principle COWP-2.

01l rate COWP- 2.
01 periods COWP- 2.
01 result COWP- 2

This is the business nethod exposed to any EJB client.

Thi s exanpl e uses COW-2, which is double precision floating
point, rather than the nore traditional Cobol types of fixed
point arithnetic which would really be nore appropriate. The
COW-2 is used in this case so the signature of the nethod
woul d exactly match the original Java program The BY VALUE
forces normal Java types rather than Cobol types; this is

the best practice for use in classes which may interact with
other Java progranms. To keep exact datatypes, it's recomended
to use PIC X(n) variables and nove the values to the desired
types; this translates to the Java String type which would
both keep precision and is easy to use fromJava as well as
Cobol

ok ok ok ok ok ok k% 3k Ok ok F % ok

PROCEDURE DI VI SI ON USI NG BY VALUE principle, rate, periods A VING result.
MAI N- PARAGRAPH.

* The DI SPLAY UPON SYSOUT goes to the main log file of the EJB Container.
* This may just be printed on the EJB Container sysout. It will _not_

* be visible to the client. Only the GVING result piece will be

* returned and made visible to the client.

DI SPLAY " Somreone cal |l ed ' cal cul at eConpoundl nterest' in PERCobol!'"

UPON SYSOUT

DI SPLAY " principle=" principle
UPON SYSOUT

DI SPLAY " rate =" rate
UPON SYSOUT

DI SPLAY " periods =" periods
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UPON SYSOUT
* There are other ways of conputing this, but this exanple denpnstrates
* the simlarities between the Java and Cobol inplenentations of
* EJBs.

COWUTE result = principle * ((l+rate) ** periods) - principle

DI SPLAY " result =" result
UPON SYSOUT
DI SPLAY " fornula is principle*((l+rate)**periods)-principle"
UPON SYSOUT
END- METHOD.

Many EJB's can just copy the remaining code into their code.

Al'l renmmining nethods in this class are structural nethods,
necessary not for the business logic but rather for the EJB
Container to be able to control this bean.

Add in some DI SPLAY UPON SYSOQUT's to the procedure division
of the methods in order to gain sone feel over when these
nmet hods are cal |l ed.

We are given the session context, but we don't need it in this
programso we ignore it. This nethod is required to fulfill
the interface of javax.ejb.SessionBean.

ok Ok kR ok ok Ok k% 3k ok ok

METHOD- | D. "set Sessi onCont ext".
DATA DI VI SI ON.
LI NKAGE SECTI ON.
01 sc OBJECT REFERENCE "j avax. ej b. Sessi onCont ext ".

PROCEDURE DI VI SI ON USI NG BY VALUE sc.
END- METHOD.

The followi ng nethods are required to fulfill the interface

of javax.ejb.SessionBean. W don't need to do anything special,
though, so we just create the nmethod w thout a body. When

the nmethod has no parameters and no result, this is the barest
possi bl e met hod definition.

% ok ok F

METHOD- | D. "ej bCreate". END- METHOD.
METHOD- | D. "ej bRenpve". END- METHOD.
METHOD- | D. "ej bActivate". END- METHOD.
METHOD- | D. "ej bPassi vate". END- METHOD.

END- CLASS.

Notice that most of the methods are empty; they have to exist because
they're specified by the SessionBean interface, but they don't need to do
anything in this case.

This example uses COMP-2 for data storage. This is really an inappropriate
type because floating point is inherently inexact for a currency usage such as
this example, but this code is done to parallel the original Java code which
used the equivalent data type. This allows the Java client to call the
PERCobol server, or the PERCobol client to call the Java server.

All the PROCEDURE DIVISION USING and INVOKING USING for EJB
Components are done BY VALUE rather than BY REFERENCE or BY
CONTENT. This is important to ensure that interoperability with Java is
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preserved and that the parameters may be passed correctly across the
network. The interfaces generated with INTERFACE-ID are Java source;
these Java source files are readable by a Java programmer and are sufficient
to allow a Java programmer to access the functionality.

If you haven't already done so, you should create and compile these .cob
files in the directory \percobol\samples\ejb\server.

PERCobol Enterprise JavaBean Guide
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Deployment Descriptor

With the .class files ready, it's time to create the deployment descriptor. The
deployment descriptor is identical for Java or Cobol. In current versions of
the EJB specification, it is an XML description of the EJB Component, its
bean and interfaces. Follow the directions provided by the EJB Container
vendor for this information.

The .xml file will be placed in the META-INF subdirectory of the EJB
Component. In this case, it's \percobol\samples\ejb\server\META-
INF\ejb-jar.xml.

<?xm version="1.0" encodi ng="Cpl252"?>

<ej b-jar>
<descri pti on>JBoss test application </description>
<di spl ay- nane>Test </ di spl ay- nane>
<enterpri se-beans>
<sessi on>
<ej b- nanme>I nt er est </ ej b- name>
<home>com web_t onorrow. i nt erest . | nt er est Home</ hormre>
<renot e>com web_tonorrow. i nterest. | nterest</renote>
<ej b-cl ass>com web_t onorrow. i nt erest. | nt er est Bean</ ej b- cl ass>
<sessi on-type>St at el ess</ sessi on-type>
<transacti on-type>Bean</transaction-type>
</ sessi on>
</ enterprise-beans>
</ ejb-jar>

JBoss can use some additional information in a jboss.xml file. In this case, it's
\percobol\samples\ejb\server\META-INF\jboss.xml.

<j boss>
<secur e>f al se</ secure>
<cont ai ner-configurations />
<resour ce- managers />
<enterpri se-beans>
<sessi on>
<ej b- nanme>I nt er est </ ej b- name>
<j ndi - name>i nterest/ | nt erest </ j ndi - nane>
<confi guration-nane></confi gurati on- name>
</ sessi on>
</ enterprise-beans>
</j boss>
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Packaging and Deploying the EJB
Component

EJB Client

An EJB Client can be any number of types of program. It can be an
application, a server, a servlet, an applet, a JSP page, or another EJB
Component. EJB Components communicate with each other as if they were
clients; by loosely connecting components in this manner, the EJB
Components are free to be fully controlled by the EJB Container.

The following is a sample test client.

Enterprise JavaBean Cient Sanple

for the JBOSS EJB Cont ai ner.

http://ww. j boss. or g/ docunent ati on/j boss_wi n32_5. ht m

This sinple application tests the “Interest' Enterprise JavaBean which is
impl enented in the package “com web_tonorrow. interest'. For this to work,
t he
* Bean must be depl oyed on an EJB server.
*
* | MPORTANT | f you want to test this in a real client-server
* configuration, this class goes on the client; the URL of the nam ng
provi der
* specifed in the class nmust be changed from | ocal host:1099' to the URL of
t he
nam ng service on the server.

*
*
*
*
* The original Java version of this EJB client is available at:
*
*
*
*

*

Note: In Cobol, this programmay al so be used as a servlet if conpiling
with the -servlet flag, or using the comlegacyj.run.servlet as the
name of the servlet with the servlet parameter 'servlet' pointing

to interest_client. The only differences for servlets would be

to add some additional DI SPLAYs of HTM. el ements surroundi ng the

text, such as DI SPLAY " <HTM.><HEAD><TI| TLE>EJB O i ent </ TI TLE></ HEAD>" . . .

The CLASSPATH must include ejb.jar (found in \jboss\lib\ext\ejb.jar
and other J2EE inplenmentations), the server-side classes (only

the pieces actually referenced), and percobol.jar (already setup)
for conpilation.

L T I I

| DENTI FI CATI ON DI VI SI ON.
PROGRAM I D. interest-client.

ENVI RONMVENT DI VI SI ON.
CONFI GURATI ON SECTI ON.
REPCSI TORY.

* Al classes are defined in either the CONFI GURATI ON SECTI OV
* ENVI RONMVENT DI VI SI ON REPCSI TORY, or in the DATA DI VI SI ON CLASS- CONTROL.

* The format of either is identical.
*

CLASS I nitial Context IS "javax.nam ng.|lnitial Context"
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CLASS InterestHone |'S "com web_tonorrow. i nterest.|nterestHonme"
CLASS InterestClass |IS "comweb_tonmorrow.interest.Interest”
CLASS Port abl eRenpt eCbj ect | S "javax. rni. Portabl eRenpt eCbj ect”

DATA DI VI SI ON.

* In the Java original, the variable declarations are interm xed with

* the procedural code.
*

WORKI NG- STORAGE SECTI ON.

Decl are the variables actually used by the program The COVPOUND- | NTEREST
was originally done in a different format for Java, but the | NVOKE G VI NG
may reference a traditional Cobol variable, allowing a nore appropriate

di splay format to be chosen, such as the nuneric-edited item bel ow.

EE

77 conpoundl nterest PIC $$$$, $$$, $$$. 99.

77 jndi Context OBJECT REFERENCE I niti al Context.
77 hone OBJECT REFERENCE I nterest Home.

77 ref OBJECT REFERENCE.

77 interest OBJECT REFERENCE | nterestd ass.

PROCEDURE DI VI SI ON.

* This nethod does all the work. It creates an instance of the Interest EJB
on

* the EJB server, and calls its "cal cul ateConpoundl nterest' nethod, then
prints

* the result of the calculation.

MAI N.
SET ENVI RONMENT "j ava. nami ng.factory.initial"
TO "org.jnp.interfaces. Nam ngCont ext Fact ory"

* Set up the nanming provider; this nay not always be necessary, depending
* on how your Java systemis configured.

SET ENVI RONMENT "j ava. nam ng. provi der.url"
TO "l ocal host: 1099"

Java Not e:

Encl osing the whole process in a single "try' block is not an ideal way
to do exception handling, but | don't want to clutter the program up

wi th catch bl ocks

EE

* Cobol Note:

* No TRY block is necessary for this. Rather, each INVOKE is automatically
* safe, catching its own exceptions. |f you want notification when an

*

invoke fails, code the individual ON EXCEPTI ON cl ause for the | NVOKE.

* Get a nam ng context
I NVOKE I nitial Context G VING jndi Context
ON EXCEPTI ON
DI SPLAY "Coul d not create Initial Context."
GOBACK
END- | NVOKE

DI SPLAY " Got context"

* Get a reference to the Interest Bean
I NVOKE j ndi Cont ext "I ookup"
USI NG BY VALUE "interest/Interest” G VING ref
ON EXCEPTI ON
DI SPLAY "Coul d not |ookup interest/Interest”
GOBACK
END- | NVOKE

* Note that if you did not use jboss.xm to overwite JNDI nam ng
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* the object will be available under "Interest" its ejb-nane
* | NVOKE j ndi Cont ext "I ookup" USING BY VALUE "Interest" G VING ref

DI SPLAY " Got reference”
* Get a reference fromthis to the Bean's Honme interface

| N\VOKE Port abl eRenot eCbj ect "narrow'

USI NG BY VALUE ref InterestHome G VING hone
ON EXCEPTI ON

DI SPLAY "Coul d not narrow. "

GOBACK
END- | NVOKE

* Create an Interest object fromthe Home interface
I N\VOKE hone "create" G VING interest
ON EXCEPTI ON
DI SPLAY "Coul d not create hone."
GOBACK
END- | NVOKE

* call the cal cul at eConpoundl nterest() method to do the cal cul ation

I NVOKE i nterest "cal cul at eConpoundl nterest"
USI NG BY VALUE 1000 0.10 2
G VI NG compoundl nt er est
ON EXCEPTI ON
DI SPLAY "Coul d not cal cul at eConmpoundl nt er est"
GOBACK
END- | NVOKE

DI SPLAY "I nterest on 1000 units, at 10% per period,
& "conmpounded over 2 periods is:" conpoundlnterest

The SET ENVIRONMENT statements set Java System Properites. Two in
particular are used in access from a client; these set the class used as a
naming provider and where the EJB Container is located. Combined, these
settings give enough information to find the correct EJB Container
implementation.

The lookup finds the individual application/bean on the designated EJB
Container.

The narrowing and creation create a proxy object on the client which
represents the equivalent object on the server. Only methods defined in the
external interface are available; but all calls to this returned object are
actually performed on the server. All calls to the object are done using the
INVOKE corresponding to the external METHOD-ID in the remote interface.

In this example, every INVOKE has an ON EXCEPTION clause which
handles errors. Remember, EJB access is done across the network; this
means that EJB objects may fail at any call. The EJB Container will often try
to transparently correct certain errors on the server side, but if the client's
network cord is pulled in the middle of the call, there is no way it can
completely successfully. It's best to always do error handling when the
object is remote. (Certain EJB Containers can be setup to control multiple
machines such that even machine failure may be circumvented.)

The INVOKE of the business method in this case gives its result to a
numeric-edited item. The parameters to an INVOKE must be well-matched,
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but the GIVING acts as a MOVE of the actual data to the GIVING item. The
double precision floating point may be moved to a numeric-edited item, so
this operation is allowed.

Client Output

Got cont ext

CGot reference

Interest on 1000 units, at 10% per period, conpounded over 2 periods is
$210. 00

Server Output:

[Interest] Someone called 'cal cul at eConpoundl nterest' in PERCobol
[Interest] principle=1000.0

[Interest] rate =0.1
[Interest] periods =2.0
[Interest] result =210. 0000000000002

[Interest] formula is principle*((1+rate)**periods)-principle
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