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About This Document

The BEA WebL ogic Java Adapter for Mainframe product (hereafter referred to as
JAM) is agateway connectivity application that enables client/server transactions
between Java applications and OS/390 or IM S programs.

This document describes the following scenarios for how you might use the JAM
product:

“Developing a Multi-Service Data Entry Servlet” provides a scenario that
illustrates how to develop a multi-service application for WebLogic Server.

“Enhancing an Existing Servlet to Originate a Mainframe Request” provides a
scenario that illustrates how to enhance an existing servlet to originate a
mainframe request using WebL ogic Server.

“Updating an Existing EJB to Service a Mainframe Request” provides a scenario

that shows how to update and existing EJB to service arequest from the
mainframe.

“Web-enabling an IBM 3270 Application” provides a scenario that shows how
to develop asingle service servlet-based application that invokes a CrossPlex
script on the mainframe when you are using WebL ogic Server.

“Using JAM in aClustered Environment” provides a scenario that extends the
base EJB client sample to demonstrate a client requesting multiple employee
actions against an EJB that is deployed in a clustered environment.

BEA WebL ogic Java Adapter for Mainframe Scenarios Guide
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What You Need to Know

This document isintended for system administrators, application programmers, and
business analysts who will use the BEA WebL ogic Java Adapter for Mainframe
application.

e-docs Web Site

BEA product documentation is available on the BEA corporate Web site. From the
BEA Home page, click on Product Documentation or go directly to the “e-docs’
Product Documentation page at http://edocs.bea.com/.

How to Print the Document

A PDF version of this document is available on the JAM documentation Home page
on the e-docs Web site (and also on the installation CD). Y ou can open the PDF in
Adobe Acrobat Reader and print the entire document (or a portion of it) in book
format. To access the PDFs, open the JAM documentation Home page, click the PDF
files button, and select the document you want to print.

If you do not have the Adobe Acrobat Reader, you can get it for free from the Adobe
Web site at http://www.adobe.com/.

Related Information

The following BEA publications are available for JAM 4.2:

m BEA WebLogic Java Adapter for Mainframe Release Notes
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Contact Us

m BEA WebLogic Java Adapter for Mainframe Introduction
m BEA WebLogic Java Adapter for Mainframe Installation Guide

m BEA WebLogic Java Adapter for Mainframe Configuration and Administration
Guide

m BEA WebLogic Java Adapter for Mainframe Programming Guide

m BEA WEbLogic Java Adapter for Mainframe Scenarios Guide

m BEA WebLogic Java Adapter for Mainframe Workflow Processing Guide
m BEA WEbLogic Java Adapter for Mainframe Reference Guide

Contact Us

Y our feedback on the BEA WebL ogic Java Adapter for Mainframe documentationis
important to us. Send us e-mail at docsupport@bea.com if you have questions or
comments. Y our comments will be reviewed directly by the BEA professionals who
create and update the JAM documentation.

In your e-mail message, please indicate that you are using the documentation for the
BEA WebL ogic Java Adapter for Mainframe 4.2 release.

If you have any questions about thisversion of JAM, or if you have problemsinstalling
and running JAM, contact BEA Customer Support through BEA WebSupport at
www.bea.com. Y ou can also contact Customer Support by using the contact
information provided on the Customer Support Card that isincluded in the product

package.

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

m  Your company name and company address

®m Your machine type and authorization codes

m  The name and version of the product you are using

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

The following documentation conventions are used throughout this document.

Convention

Item

blue text

Indicates a hypertext link in PDF or HTML

italics

Indicates emphasis or book titles or variables.

“string
with
quot es”

Indicates a string entry that requires quote marks.

UPPERCASE
TEXT

Indicates generic file names, device names, environment variables, and
logical operators.

Examples:
LPT1
SIGNON
OR

nonospace
t ext

Indicates code samples, commands and their options, data structures and
their members, data types, directories, and file names and their extensions.
Monospace text also indicates text that you must enter from the keyboard.
Examples:

#include <iostreamh> void main () the pointer psz
chnmod u+w *

\t ux\ dat a\ ap

. doc

t ux. doc

Bl TMAP

fl oat

nonospace
bol df ace
t ext

Identifies significant wordsin code.

Example:
void xa_commt ( )

{}

Indicates a set of choicesin asyntax line. The braces themselves should
never be typed.
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Documentation Conventions

Convention

Item

[]

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

Example:

buildclient [-v] [-0 nane ] [-f file-list]...
[-1 file-list]...

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

Indicates one of the following in acommand line:

m  That an argument can be repeated several timesin acommand line

m  That the statement omits additional optional arguments

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

Example:

buildclient [-v] [-0 nane ] [-f file-list]...
[-1 file-list]...

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

1 Developing a
Multi-Service Data
Entry Servlet

This section contains a scenario that shows how to devel op amulti-service application
for WebL ogic Server. The concepts presented for the servlet-only application model
described in the BEA WebL ogic Java Adapter for Mainframe Programming Guide are
used and extended for this scenario.

In this scenario, anew application is developed and existing applications are updated.
WebL ogic Server samples are used to illustrate any existing applications. All
discussions are from the application developer’s point of view.

Note: Although the sample code in this section represents typical applications, it is
intended for example only and is not supported for actual use.

Action List

The following table lists the tasks that must be completed to develop a multi-service
data entry servlet.

Your action... Refer to...

1 Verify that prerequisite tasks have been “Prerequisites”
compl eted.

BEA WebL ogic Java Adapter for Mainframe Scenarios Guide 1-1



1 Developing a Multi-Service Data Entry Servlet

Your action...

Refer to...

Use eGen COBOL Code Generator to
generate an application.

“Task 1: Use the eGen COBOL Code
Generator to Generate an Application”

Create your custom application from the
generated application.

“Task 2: Create Y our Custom Application
from the Generated Application”

Updatethe JAM configurationsand update
WebL ogic Server configuration.

“Task 3: Update the JAM Configurations
and Update BEA WebL ogic Server
web.xml File”

Deploy your application.

“Task 4: Deploy Y our Application”

Use the application.

“Task 5: Usethe Application”

The following example creates a servlet that invokes the sample COBOL programs
described at the end of this chapter.

Prerequisites

Before you begin to develop a multi-service data entry servlet, ensure that the
following prerequisites have been compl eted.

Your action... Refer to...

1 Verify that therequired software hasbeen  BEA WebL ogic Server documentation,
properly installed: WebL ogic Server, BEA WebLogic Java Adapter for
WebL ogic Java Adapter for Mainframe. Mainframe Installation Guide

2 Verify that the environment and the BEA WebL ogic Server documentation,
software components have been properly ~ BEA WebLogic Java Adapter for
configured. Mainframe Configuration and

Administration Guide.

3 Verify the appropriate mainframe
application is available.

Y our mainframe system administrator.

BEA WebL ogic Java Adapter for Mainframe Scenarios Guide



Prerequisites

Your action... Refer to...
4  Review the stepsto develop asingle BEA WebLogic Java Adapter for
service application. Mainframe Programming Guide

Task 1: Use the eGen COBOL Code Generator to Generate
an Application

| dentify the mainframe application and obtain its COBOL copybook, usually a CICS
DFHCOVAREA or the user data portion of an IMS queue record layout. The copybook’s
namein thisdiscussionisenpr ec. cbl , asshownin Listing 1-1.

Listing1-1 Mainframe Application COBOL Copybook enpr ec. cbl

02 enp-record.

05 enp-ssn pic 9(9) conp-3.
05 enp-nane.
10 enp-nane-| ast pi ¢ x(15).
10 enp-nane-first pi ¢ x(15).
10 enp-nane-m pic Xx.
05 enp-addr.
10 enp-addr-street pic x(30).
10 enp- addr- st pic x(2).
10 enp-addr-zip pic x(9).

Step 1: Prepare eGen COBOL Script

The script shown in Listing 1-2 generates the enpr ecDat a DataView from the
copybook named enpr ec. cbl .

Listing 1-2 Basic eGen script

vi ew enpRecData from enprec. chl

BEA WebL ogic Java Adapter for Mainframe Scenarios Guide 1-3



1 Developing a Multi-Service Data Entry Servlet

Step 2: Add Service Entries

Add the singleline service entriesin Listing 1-3 for create, read, update, and delete
operations. They al use enpRecDat a as input and return enpr ecDat a as output. In
this example, asingle DataView is used; however, the input and output DataViews
could be different.

Listing 1-3 Service Names Associated with Input and Output Views

service
service
service
service

enmpRecCreate accepts enpRecData returns enpRecDat a
enpRecRead accepts enpRecData returns enpRecDat a

enpRecUpdat e accepts enpRecData returns enpRecDat a
enpRecDel ete accepts enpRecData returns enpRecDat a

Step 3: Add Page Declaration in eGen COBOL Script

Multiple pages can be chained together. Any service entries should match services
defined el sewhere in the script. The page declarations shown in Listing 1-4 associate
buttons on the HTML display with services declared in the previous step.

Listing 1-4 Page Declaration Associating Display Buttonswith Services

page enpRecPage "Enpl oyee Record”

vi ew enpRecDat a

buttons

{
"Create" service(enpRecCreate) shows enpRecPage
"Read" service(enmpRecRead) shows enpRecPage
"Updat e" servi ce(enpRecUpdat e) shows enpRecPage
"Del ete" service(enpRecDel ete) shows enpRecPage

}
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Prerequisites

Step 4: Add Servlet Name

AsshowninListing 1-5, enpRecSer vl et istheservlet nameto beregistered at aURL
in the WebL ogic Server web. xm file. (Every servlet requires a URL to be registered
thisway. Refer to WebL ogic Server documentation about deploying servlets for more
specific information.) Here, the enpRecPage isto be displayed when the

enmpRecSer vl et isinvoked.

Listing 1-5 Add Servlet Name

servl et enpRecServl et shows enpRecPage

The script is saved asenpr ec. egen.

Step 5: Generate the Java Source Code

Use the eGen COBOL Code Generator to generate the application as shownin
Listing 1-6. These classes will be extended in Task 2 to customize the servlet. The
enpRecDat a. j ava isthe DataView object for enpr ec. cbl .

Warning: CLASSPATH should include the WebL ogic Server . j ar filesand the
jam j ar file; otherwise, the compile fails.

Note: You can create ascript file containing the eGen COBOL command line, along
with thej avac command to make the invocation easier.

Listing 1-6 Generating the Java Source Code

$egencobol enprec. egen

$ls enp*.java
enpRecDat a. j ava
enpRecServl et.java

$j avac enp*.java
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1 Developing a Multi-Service Data Entry Servlet

Step 6: Review the Java Source Code

Obtain alist of accessorsfor use later. Look at the eGen COBOL output to become
familiar with each of the scenarios presented in this section.

The entire method of customizing the generated output is predicated on derivation
from generated code. The application can be regenerated without destroying the
custom code.

Note: Each COBOL group item hasits own accessor. Thisisimportant because the
group name represents a nested inner class that must be accessed in order to
retrieve the members.

In the Listing 1-7, the output from the gr ep command shows the relationshipsin
reverse order, for example:

get EnpRecor d() . get EnpAddr () . get EnpAddr St ()

Thisrelationship isillustrated in the actual code example shown in Listing 1-7.

Listing 1-7 Review the Java Source Code

$grep get enp*.java

enpRecDat a. j ava: publ i c Bi gDeci nmal get EnpSsn()
enpRecDat a. j ava: public String get EnpNaneLast ()
enpRecDat a. j ava: public String get EnpNaneFi rst ()
enpRecDat a. j ava: public String get EnpNaneM ()
enpRecDat a. j ava: publ i ¢ EnmpNameV get EnpNane()
enpRecDat a. j ava: public String get EnpAddr St reet ()
enpRecDat a. j ava: public String get EnpAddr St ()
enpRecDat a. j ava: public String get EnpAddr Zi p()
enpRecDat a. j ava: publ i ¢ EnpAddrV get EnpAddr ()
enpRecDat a. j ava: publ i c EnmpRecordV  get EnpRecord()

Task 2: Create Your Custom Application from the
Generated Application

The preferred customization method is to derive a custom class from the generated
application.
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Prerequisites

Step 1: Start with Imports

In Listing 1-8, Bi gDeci mal supports COMP- 3 packed data. Ht t pSessi on isavailable
for saving limited state. Dat aVi ewisthe basefor enpr ecDat a. TheenpRecDat a and
enpRecSer vl et were generated from the COBOL copybook.

Listing 1-8 Using Importsto Start Creating the Custom Application

i nport java. mat h. Bi gDeci nal ;

import javax.servlet.http. HtpSession;
i nport bea. dnd. dat avi ew. Dat aVi ew;

i nport enpRecDat a;

i mport enpRecServl et;

Step 2: Declare the New Custom Class

Listing 1-9 shows how to extend the generated servlet. This method enables
regeneration of the application without destroying customized code. Fields can be
added to the copybook without disrupting the customized code.

Listing 1-9 Declaring the New Custom Class

public class custonCrud
ext ends enpRecServl et
{

Step 3: Add Implementation for doGetSetup

Listing 1-10 demonstrates how to provide anew DataView and theht t p session. The
Ht t pSessi on(s) can be used to hold areference to the DataView, ensuring that you
areactually inthefirst passrather than abrowser back arrow. The DataView provided
(dv) isafresh instance of the enpRecDat a DataView. Refer to the BEA WebLogic
Java Adapter for Mainframe Programming Guide for more information on
doGet Set up.
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1 Developing a Multi-Service Data Entry Servlet

Listing 1-10 Add Implementation for doGet Set up

publ i c DataVi ew doCet Set up(Dat aVi ew dv, HttpSession s){
enpRecData erd = (enpRecData)s. get Val ue("custonCrud");
if (erd == null)

erd = (empRecData)dv; // use new datavi ew

In Listing 1-11, note the use of group level accessorsto obtain fields. This code
pre-fills fields with data entry hints as to which fields are required or how numeric
values should be entered. Y ou can fill form data in any manner required prior to
displaying the fields.

Listing 1-11 Continue Implementation for doGet Set up

i f(erd. get EnpRecord().get EnmpSsn(). conpareTo(Bi gDeci nal . val ueO (0L)) == 0)
erd. get EnpRecord(). set EnpSsn(Bi gDeci nal . val ueOf (123121234L));

if (erd. get EnpRecord().get EnpName() . get EnpNaneLast ().l ength() == 0)
erd. get EnpRecord() . get EnpNane() . set EnpNaneLast ("Entry Requi red");

if (erd. get EnpRecord(). get EnpNane() . get EnpNanmeFirst().trinm().length() == 0)
erd. get EnpRecord() . get EnpNane() . set EnpNanmeFirst ("Entry Required");

if (erd. get EnpRecord().get EnpAddr (). get EnpAddrStreet().trim().length() == 0)
erd. get EnpRecord(). get EnpAddr (). set EnpAddr Street ("Entry Required");

if (erd. get EnpRecord().get EnpAddr (). get EnpAddrSt().trim().length() == 0)
erd. get EnpRecord() . get EnpAddr (). set EnpAddr St (" TX") ;

if (erd. get EnpRecord().get EnpAddr (). get EnpAddrZi p().trim().length() == 0)
erd. get EnpRecord() . get EnpAddr (). set EnpAddr Zi p("123451234");

In Listing 1-12, note the use of the Ht t pSessi on put Val ue to save areferenceto the
DataView. The doGet () processing continues on return. Thisdatais be presented in
the displayed form.
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Prerequisites

Listing 1-12 Finish Implementation for doGet Set up

s. put Val ue(" cust onCrud", (Cbj ect) erd);
return erd,
}

Step 4: Create Implementation for doPostSetup

In Listing 1-13, the DataView passed in contains values entered into the form by the
application user. (TheHt t pSessi on isalso availablefor use at thispoint, if required.)
Refer to the BEA WebL ogic Java Adapter for Mainframe Programming Guide for
more information on doPost Set up.

Listing 1-13 Create Implementation for doPost Set up

publ i ¢ DataVi ew doPost Set up(Dat aVi ew dv, HttpSession s)

{
enpRecData erd = (enpRecDat a) dv;

InListing 1-14, note the use of group-level accessorsto obtain fields. Thiscode checks
for original defaults, aswell as missing data. Soci al Security isaBi gDeci nal
object. Validation can be simple or complex as required.

Listing 1-14 Continue implementation for doPost Set up

i f(erd. get EnpRecord(). get EnpSsn() . conpar eTo( Bi gDeci mal . val ueOf (OL
)) ==0)
throw new Error ("Social Security Number |s Required");
i f(erd. get EnpRecord() . get EnpSsn(). conpar eTo(Bi gDeci mal . val ueO (12
3121234L)) == 0)
throw new Error ("Social Security Number |s Required");
if (erd.get EnpRecord().get EnpNanme() . get EnpNaneLast () == null)
throw new Error("Last Nane |s Required");
if
(erd. get EnpRecord() . get EnpNane() . get EnmpNaneLast (). trim().length()
== O)

throw new Error ("Last Nane |s Required");
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i f

i f

if
(erd. get EnpRecord() . get EnpNane() . get EnpNaneLast ().trim().conpareT
o("EntryRequired") == 0)

throw new Error("Last Name |s Required");

InListing 1-15, note the use of group-level accessorsto abtain fields. Thiscode checks
for original defaults, aswell as missing data. (V alidation routines could have been split
out by field.)

Listing 1-15 Continue Implementation of doPost Set up

(erd. get EnpRecord() . get EnpNane() . get EnpNaneFirst() == null)
throw new Error("First Nane |s Required");
(erd. get EnpRecord() . get EnpNane() . get EnpNanmeFirst().trim().length == 0)
throw new Error("First Nane |s Required");
(erd. get EnpRecord() . get EnpNane(). get EnpNameFirst().trim().conpareTo("Entry
Required") == 0)
throw new Error("First Nane |s Required");
(erd. get EnpRecord() . get EnpAddr (). get EnpAddr Street() == null)
throw new Error("Street Address |Is Required");
(erd. get EnpRecord() . get EnpAddr (). get EnpAddr Street().trim().length() == 0)
throw new Error("Street Address |Is Required");
(erd. get EnpRecord() . get EnpAddr (). get EnpAddr Street ().trin().conpareTo("Entry
Required") == 0)
throw new Error("Street Address |Is Required");

In Listing 1-16, notice the use of group-level accessorsto obtain fields. This code
checksfor original defaults, as well as missing data. Depending on the application, it
may be more advantageous to develop validations as separate methods. This
development process enabl es routines to be devel oped and tested with a servlet and
easily re-used in an EJB.

Listing 1-16 Continue Implementation for doPost Set up

(erd. get EnpRecord() . get EnpAddr (). get EnpAddr St () == nul |)
throw new Error("State Abreviation |Is Required");

(erd. get EnpRecord() . get EnpAddr (). get EnpAddr St ().trin().length() == 0)
throw new Error("State Abreviation |Is Required");
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if (erd.get EnpRecord().get EnpAddr (). get EnpAddr St ()
.trim().conmpareTo("TX"') !'= 0)
t hrow new Error (" Texas Enpl oyees ONLY");

if (erd.get EnpRecord().get EnpAddr (). get EnpAddrZi p() == null)
t hrow new Error ("Zi pCode |Is Required");

if (erd.get EnpRecord().get EnpAddr (). get EnpAddrZi p().trim().length() == 0)
t hrow new Error ("Zi pCode |Is Required");

i f erd.get EnpRecord(). get EnpAddr (). get EnmpAddr Zi p().trin().conpareTo
("123451234") == 0)
t hrow new Error ("Zi pCode |I's Required");

InListing 1-17, the Ht t pSessi on isused to remove areferenceto the DataView. This
method prevents re-posting the same datatwice. ThedoPost processing continueson
return. This datais now passed to the mainframe.

Listing 1-17 Finish Implementation for doPost Set up

el se
s. renmoveVal ue(" cust onCrud") ;
return erd;

Step 5: Create Implementation for doPostFinal

In Listing 1-18, the doPost Fi nal occurs after mainframe transmission, but prior to
re-display in the browser. This example clears entered data after it is sent to the
mainframe. This step completes the custom servlet.

Listing 1-18 Create Implementation for doPostFinal

publ i c DataVi ew doPost Fi nal (Dat aVi ew dv, HttpSession s)

{
enpRecData erd = (enpRecDat a) dv;

erd. get EnpRecord() . set EnpSsn( Bi gDeci nal . val ueCGf (0L) ) ;
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erd. get EnpRecor d() . get EnpNane() . set EnpNaneLast ("");
erd. get EnpRecord(). get EnpNane() . set EnpNanmeFirst("");
erd. get EnpRecord() . get EnpNane() . set EnpNaneM ("");
erd. get EnpRecor d() . get EnpAddr () . set EnpAddr Street ("");
erd. get EnpRecord() . get EnpAddr (). set EnpAddr St ("");
erd. get EnpRecor d() . get EnpAddr () . set EnpAddr Zi p("");
return erd;

}

Step 6: Update the jcrmgw.cfg File with Service Entries

Listing 1-19 shows definitions of the entries that are used when the corresponding
Create/Read/Update/Del ete form buttons are pushed; for example, the Create button
triggersempRecCr eat e which invokes DPLDEMOC. The gateway must be restarted for
the new servicesto take effect.

Listing 1-19 Updatejcrmgw.cfg File

enpRecCreate RDOVE" Cl CS410"
RNAME=" DPL DEMOC'
enmpRecRead RDOVE" Cl CS410"
RNAME=" DPL DEMOR'
enmpRecUpdat e RDOVE" Cl CS410"
RNAME=" DPL DEMOU'
enmpRecDel et e RDOVE" Cl CS410"

RNAME=" DPL DEMOD'

Step 13: Create Basic Three-Part HTML Frame

In Listing 1-20, the primary frame (identified as“main” in the HTML code) displays
the servlet, whilean auxiliary frame provideslinksto HEL P pages. The “Built on BEA
WebLogic” logo is also displayed. A single line of Java script is used to ensure the
window displays in the foreground.

Listing1-20 Create Basic Three-Part HTML Frame

<! DOCTYPE HTM. PUBLIC "-//I1ETF// DTD HTM.// EN'>
<htm >
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<head>
<title>eGen</title>
</ head>
<script |anguage="javascript">
<l--
i f (window. focus) {self.focus();} // -->
</script>

<FRAMESET col s="20% 80% >

<FRAMESET rows="20% 80% >

<FRAME src="bea_built _on w .gif" name="|ogo">
<FRAME src="panel . htm " name="aux">

</ FRAMESET>

<FRAME src="http:// machi ne. domai n. com 7001/ enpRec" nanme="nai n">
</ FRAMESET>

</htm >

Step 14: Create a Series of Links to HELP Pages
Listing 1-21 shows how the HTML can display asasidebar frame. Thei ntro. htni

enprec. ht M ,andcreat e. ht i candisplay insidethe*main” frameto providebasic
HELP.

Listing 1-21 Creating a Seriesof HELP Page Links

<! DOCTYPE HTML PUBLIC "-//1ETF// DTD HTM./ / EN' >
<htm >

<head> <title>eGen help</title> </head>
<script |anguage="javascript">
<l--
i f (window. focus) {self.focus();} // -->
</script>
<body>
<TABLE summary="This table contains |links to hel p pages.">
<TR> <TH>enpRec | nfo</TH>
<TR> <TD><a href="intro.htm" target="hel p">I ntroduction </a>
<TR> <TD><a href="enprec. htm " target="hel p">EnpRec </a>
<TR> <TD><a href="create. htm " target="hel p">Create </a>
<TR> <TD><a href="read. htm " target="hel p">Read </ a>
<TR> <TD><a href="update. htm " target="hel p">Update </a>
<TR> <TD><a href="del ete. htm " target="hel p">Del ete </a>
</ TABLE>
</ body>
</htm >
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Task 3: Update the JAM Configurations and Update BEA
WebLogic Server web.xml File

Update thej cr ngw. cf g file with the remote service entries shown in Listing 1-22.
The Java gateway must be restarted for new services. The entries are used when the
corresponding form button is pushed. For example, the Cr eat e button triggers
enmpRecCr eat e, which invokes DPLDEMOC. The service name must match valuesin the
eGen script. In this example, the RNAME must match an actual CICS program name.

Listing 1-22 Remote Service Entriesfor Create/Read/Update/Delete

enpRecCreate RDOVE" Cl CS410"
RNAME=" DPL DEMOC'
enmpRecRead RDOVE" Cl CS410"
RNAME=" DPL DEMOR'
enmpRecUpdat e RDOVE" Cl CS410"
RNAME=" DPL DEMOU'
enmpRecDel et e RDOVE" Cl CS410"

RNAME=" DPL DEMOD'

Update the WebL ogic Server web. xn filewith the entries shown in Listing 1-23. For
more information, see the WebL ogic Server documentation.

Listing 1-23 Update WebL ogic Server web.xml File

<?xm version="1.0" ?>

<! DOCTYPE web-app (Vi ew Source for full doctype...)>
<web- app>
<servl et >

<ser vl et - nane>cust onCr ud</ ser vl et - nane>

<servl et -cl ass>cust onCr ud</ servl et - cl ass>

</servl et>

- <servl et - nappi ng>

<ser vl et - nane>cust onCr ud</ ser vl et - nane>

<url - pattern>custonCrud</url-pattern>
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</ servl et - mappi ng>
</ web- app>

Task 4: Deploy Your Application

At thispoint, you have created a basic form capabl e of receiving dataentry, along with
some static HTML code for display. For a complete description of how to deploy a
servlet, refer to the WebL ogic Server documentation. For evaluation purposes, refer to
the BEA WebLogic Server Quick Sart Guide.

Task 5: Use the Application

Figure 1-1 shows the default servlet with customized code displayed inan HTML

frame. Thistypeof servletisuseful for presentation, proof-of-concept, and asatest bed
for devel opment.
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Figure1-1 New Data Entry Servlet Display
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Figure 1-2 shows the servlet with the Create HEL P page displayed in a new window
on top of the application window.

Figure1-2 Servlet with HEL P Page Displayed
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Create The create function is an invecation of the CICS program named DPLDEMOC,
Read The jermgw cfg has the folowing entry for this pragram in the
R “JC_REMOTE_SERVICES section

Update
enpRecCreate RDOM="CICS410"
Delete RNAME="DFLDEMGC"
DFLDEMOC wil create a tamp storage queue namead wilh the first eight characters
of the value entered as the last name. If a queue name already exists with that
name then the data in this form will be added to that queue.
o =i

o Dioamen Done % & @0 W

Figure 1-3 is an example of the page used for the front end of the new custom servlet.

Figure 1-3 New Data Entry Servlet Front End Page

Servlets

Default serviet

+ Full createfeadiupdate/delets example for Employes Record

Adding DPL to an existing form/serviet

+ modfied wablogic sample survey serviet

Adding DPL to an existing page using a link
« madified netscape template page

about these examples

These examples demonstrate different ways in which to make use of the quick start capabiliies provided with
the eGen COBOL facility. B
o Caramert Ozra B g @ R
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Sample COBOL Programs Invoked by the
Multi-Service Data Entry Serviet

The following section describe show COBOL programs for each of these button and
service combinations:

m Create (DPLDEMOXC)
m Read (DPLDEMOR)

m  Update (DPLDEMOU)
m Delete (DPLDEMD)

All of these programs make use of a CICS temporary storage queue for data. This
simple technique is useful for testing and demonstrations.

Create

The simple program shown in Listing 1-24 writes atemporary storage queue using the
first eight characters of the employee name asthe Q D.

Listing 1-24 COBOL Program for Create (DPLDEMOXC)

| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. DPL DEMOC.
I NSTALLATI ON.
DATE- COWPI LED.
ENVI RONVENT DI VI SI ON.
DATA DI VI SI ON.
WORKI NG STORAGE SECTI ON.
01 TSQ DATA- LENGTH PI C S9(4) COWP VALUE ZERO

01 TSQ NAME
05 TSQ I D PI C X(8) VALUE SPACES.
05 FILLER PI C X(30) VALUE SPACES.

LI NKAGE SECTI ON.
01 DFHCOMVAREA.
COPY EMPREC.
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Read

PROCEDURE DI VI SI ON.
MAI NLI NE SECTI ON.
MOVE EMP- NAVE TO TSQ NAMVE
MOVE LENGTH OF EMP- RECORD
TO TSQ DATA- LENGTH
EXEC CI CS WRI TEQ TS
QUEUE( TSQ | D)
FROM EMP- RECORD)
LENGTH( TSQ DATA- LENGTH)
END- EXEC.
EXEC C CS RETURN
END- EXEC.
EXI T.

The simple program shown in Listing 1-25 reads atemporary storage queue using the
first eight characters of the employee name asthe Q D. If the read fails, the COWWAREA

isreset so that residual data does not appear as the result of aread.

Listing 1-25 COBOL Program for Read (DPLDEMOR)

| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. DPLDEMOR.
I NSTALLATI ON.
DATE- COVPI LED.
ENVI RONVENT DI VI SI ON.
DATA DI VI SI ON.
WORKI NG STORAGE SECTI ON.

01 TSQ DATA-LENGTH PIC S9(4) COWP VALUE ZERO

01 TSQRESP  PIC S9(4) COW VALUE ZERO
01 TSQ NAME.
05 TSQID PIC X(8) VALUE SPACES.
05 FILLER PIC X(30) VALUE SPACES.
LI NKAGE SECTI ON.
01 DFHCOVMAREA.
COPY EMPREC.
PROCEDURE DI VI S| ON.
MAI NLI NE SECTI ON.
MOVE EMP- NAME TO TSQ NAMVE
MOVE LENGTH OF EMP- RECORD
TO TSQ DATA- LENGTH
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EXEC Cl CS READQ TS
| TEM 1)
| NTOQ( EMP- RECORD)
QUEUE( TSQ | D)
LENGTH( TSQ DATA- LENGTH)
RESP( TSQ RESP)

END- EXEC.

| F TSQ RESP NOT EQUAL ZERO
MOVE ZEROS TO EMP- SSN
MOVE SPACES TO EMP- NAME- FI RST
MOVE SPACES TO EMP- NAME- M
MOVE SPACES TO EMP- ADDR

END- | F

EXEC Cl CS RETURN

END- EXEC.

Update

Thesimpleprogram shownin Listing 1-26 del etesatemporary storage queue using the
first eight characters of the employee nameastheQ D. It then createsanew queuewith
the COVMAREA provided.

Listing1-26 COBOL Program for Update (DPLDEMOU)

| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. DPL DEMOU.
I NSTALLATI ON.
DATE- COWPI LED.
ENVI RONVENT DI VI SI ON.
DATA DI VI SI ON.
WORKI NG STORAGE SECTI ON.
01 TSQ DATA-LENGTH PIC S9(4) COW VALUE ZERO.

01 TSQ NAME
05 TSQ I D PI C X(8) VALUE SPACES.
05 FILLER PI C X(30) VALUE SPACES.

LI NKAGE SECTI ON.

01 DFHCOMVAREA.
COPY EMPREC.

PROCEDURE Dl VI SI ON.

MAI NLI NE SECTI ON.
MOVE EMP- NAME TO TSQ NAME
MOVE LENGIH OF EMP- RECORD
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Delete

TO TSQ DATA- LENGTH
EXEC Cl CS DELETEQ TS
QUEUE( TSQ | D)
END- EXEC.
EXEC CI CS WRI TEQ TS
QUEUE( TSQ | D)
FROM EMP- RECORD)
LENGTH( TSQ DATA- LENGTH)
END- EXEC.
EXEC C CS RETURN
END- EXEC.
EXI T.

This simple program shown in Listing 1-27 deletes atemporary storage queue using
the first eight characters of the employee name asthe Q D. The COWWAREA isreset so
that residual data does not remain after the delete.

Listing 1-27 COBOL Program for Delete (DPLDEMOD)

| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. DPL DEMOD.
I NSTALLATI ON.
DATE- COVPI LED.
ENVI RONVENT DI VI SI ON.
DATA DI VI SI ON.
WORKI NG STORAGE SECTI ON.
01 TSQ DATA-LENGTH PIC S9(4) COW VALUE ZERO.

01 TSQ NAME
05 TSQ ID PI C X(8) VALUE SPACES.
05 FILLER PI C X(30) VALUE SPACES.

LI NKAGE SECTI ON.
01 DFHCOVVAREA.
COPY EMPREC.
PROCEDURE DI VI SI ON.
MAI NLI NE SECTI ON.
MOVE EMP- NAVE TO TSQ NAME
MOVE LENGTH OF EMP- RECORD
TO TSQ DATA- LENGTH
EXEC Cl CS DELETEQ TS
QUEUE( TSQ | D)
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END- EXEC.

MOVE SPACES

TO DFHCOMVAREA

MOVE ZEROS TO EMP- SSN
EXEC CI CS RETURN

END- EXEC.

EXIT.
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CHAPTER

2 Enhancing an Existing

Servlet to Originate a
Mainframe Request

This scenario illustrates how to enhance an existing servlet to originate a mainframe
request using WebL ogic Server. In this scenario, a new application is devel oped and
existing applications are updated. WebL ogic Server samples are used to illustrate any
existing applications. All discussions are from the application developer’s point of
view, presume a properly installed and configured environment, and presume an
appropriate mainframe application is available.

Note: Although the sample code in this section represents typical applications, it is
intended for example only and is not supported for actual use.

Action List

The following table lists the actions to develop a multi-service data entry servlet:

Your action... Refer to...

1 Verifythattheprerequisitetaskshavebeen  “Prerequisites’
compl eted.

2 Createthesurvey serviet. “Task 1: Obtain the survey Servlet”
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Your action... Refer to...

3 UseeGen COBOL Code Generator to “Task 2: Use eGen COBOL Code
create an application. Generator to Generate a Base Class’

4 Updatethesur vey servlet using the “Task 3: Update the survey Servlet Using
generated class. the Generated Class”

5 UpdatetheJAM configurationsandupdate  “Task 4: Update the JAM Configurations
the WebL ogic Server configuration. and Update WebL ogic Server web.xml

File”
6 Deploy your application. “Task 5: Deploy Y our Application”
7 Usetheapplication. “Task 6: Use the Application”

Prerequisites

Before you begin, ensure that the following prerequisites have been compl eted.

Your action... Refer to...

1 Verify that therequired software hasbeen BEA WebL ogic Server documentation,
properly installed. BEA WebLogic Java Adapter for
Mainframe Installation Guide

2 Verify that the environment and the BEA WebL ogic Server documentation,
software components have been properly ~ BEA WebLogic Java Adapter for
configured. Mainframe Configuration and

Administration Guide.
3 Veify the appropriate mainframe Y our mainframe system administrator.

application is available.

4  Review the stepsto develop ajava BEA WebLogic Java Adapter for
application. Mainframe Programming Guide
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Enhancing a Multi-Service Data Entry
Servlet

To enhance a multi-service data entry servlet, complete the following tasks.

Task 1: Obtain the survey Servlet

Use the WebL ogic Server sur vey serviet and add a mainframe request to the post
routine. In future steps, you will add the code to the postprocessing routine to create a
mainframe buffer and send it to CICS where an application writes the buffer to a
temporary storage queue and returns.

Task 2: Use eGen COBOL Code Generator to Generate a
Base Class

| dentify the mainframe application and obtain its COBOL copybook, usually a CICS
DFHCOVAREA or the user data portion of an IMS queue record layout. The copybook’s
namein thisdiscussion issur vey. cbl , shownin Listing 2-1.

Listing 2-1 Mainframe Application COBOL Copybook sur vey. cbl

02 survey-record.

05 survey-ide pic x(12).
05 survey-enp pic x(12).
05 survey-cnt pi ¢ x(256).

Step 1: Prepare eGen Script

InListing 2-2, boththe DataView sur veyDat a and theclient classSur veyCl i ent are
generated from the copybook sur vey. cbl .
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Listing 2-2 Basic eGen script

vi ew surveybData from survey. cbl
service doSurvey accepts surveyData returns surveyData
client class Surveyd i ent

{
}

met hod doSurvey is service doSurvey

Y ou are now finished creating the sur vey. egen script file and are ready to generate
the source code.
Step 2: Generate the Java Source Code

Asshown in Listing 2-3, invoke the eGen COBOL Code Generator to create the base
class. Thisaction makes javaclassfiles (*j ava. cl ass) available for servlet
customizing. The sur veyDat a. j ava isthe DataView object for survey. cbl .

Warning: CLASSPATH should have both the WebL ogic Server subdirectories and the
jam j ar file; otherwise, the compile fails.

Note: You could create a script file containing the eGen COBOL command line,
aong with thej avac command to make the invocation easier.

Listing 2-3 Generating the Java Sour ce Code

>egencobol survey. egen

>ls *.java

SurveyServl et.java surveyData.java SurveyClient.java
>t asks

Step 3: Review the Java Source Code

Obtain alist of accessorsfor later use. Review the eGen COBOL output to become
familiar with the information presented in this section.
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Note: Each COBOL group item hasits own accessor. The group name represents a
nested inner class that must be accessed in order to retrieve the members.

In Listing 2-4, the output from the gr ep command shows the relationshipsin reverse
order, for example:

get SurveyRecor d() . get Surveyl de()

Thisrelationship isillustrated in the actual code example shown subsequently in this
scenario.

Listing 2-4 Review the Java Source Code

grep get surveyData.java

public String get Surveyl de()
public String get SurveyEmp()
public String get SurveyCnt ()

public SurveyRecordV get SurveyRecord()
grep set surveyData.java

public void set Surveyl de(String val ue)
public void set SurveyEmp(String val ue)
public void set SurveyCnt (String val ue)

Task 3: Update the survey Servlet Using the Generated
Class

The preferred customization method isto derive a custom class from the generated
application. Y ou are now ready to update the WebL ogic Server example sur vey
serviet.

Step 1: Start with Imports

In Listing 2-5, bea. j am egen providesthe eGen COBOL client and DataView base.
The sur veyDat a isthe specific DataView generated from the COBOL copybook.
Surveyd i ent isthe generated client class.
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Listing 2-5 Using Importsto Start Creating the Custom Application

i mport bea.jam egen. *;
i mport surveyDat a;
i mport Surveydient;

Step 2: Add New Data Members

In Listing 2-6, the code adds a private member for Sur veyd i ent , which can be
created inthei ni t () function because thereisno statefor it. Theinit () isthen
updated for a new member. The Surveyd i ent obtains a connection factory when
created. A singleinstance of Surveyd i ent can serve all requests.

Listing 2-6 Adding New Data Members

init ()

/1 Add private nmenber for SurveyCient
private SurveyCient egc = null;
//Update init() for new nenber

egc = new SurveyCient();

Step 3: Update doPost with Mainframe Request

Listing 2-7 shows the local variables for form data and DataView in doPost . The
DataView is the minimum requirement. The val ues entry has been declared
previously.

Listing 2-7 Update doPost with Mainframe Request

val ues = req. get Par anet er Nanmes() ;
surveyDat a sd = new surveyData();
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Step 4: Continue Updating doPost by Extracting Form Data

In Listing 2-8, the code loops through the form using DataView accessors to set data.
Thesubni t fieldisskipped. Thesur veyDat a accessors are used to set valuesfori de,
enpl oyee, and conment . The sur veyDat a object represents the mainframe message
buffer that ultimately is used to make the request. (The sur veyDat a classwas
generated using the eGen COBOL Code Generator with the mainframe COBOL
copybook.)

Listing 2-8 Continue Updating doPost

whi | e(val ues. hasMor eEl enent s())

{
String nane = (String)val ues. next El ement ();
String value = req. get Par anet er Val ues(nane) [ 0] ;
i f(nane. conpareTo("submit") != 0)
i f (nane. conpareTo("ide") == 0)
sd. get SurveyRecord() . set Surveyl de(val ue);
el se i f(nane. conpareTo("enpl oyee") == 0)
sd. get SurveyRecord() . set SurveyEnmp(val ue);
el se if(name. conpareTo("coment") == 0)
sd. get SurveyRecord(). set SurveyCnt (val ue);
}
}

Step 5: Continue Updating doPost by Calling Mainframe Service

In Listing 2-9, the code shows how to make the mainframe regquest. The doSur vey
command blocks until aresponseisprovided. The call can throw either | OExcept i on
or snaExcept i on. Inthislisting, doSur vey isin atry block that catches

| CExcept i on. ThedoSur vey command returns a DataView that contains a response.

Listing 2-9 Continue Updating doPost

egc. doSurvey(sd);
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ThesnaExcept i on isthe base class for several exceptions, shownin Listing 2-10. A
time-out isthe most likely error an application would get.

Listing 2-10 Mainframe Exceptions

snaExcepti on
j crmConfigurati onException
snaCal | Fai | ureException
snaLi nkNot FoundExcepti on
snaNoSessi onAvai | abl eExcepti on
snaRequest Ti meout Excepti on
snaSer vi ceNot ReadyExcepti on

Task 4: Update the JAM Configurations and Update
WebLogic Server web.xml File

InListing 2-11, update thej cr mgw. cf g file with the remote service namedoSur vey.
The Java gateway must be restarted for new servicesto take effect. The RNAVE
DPLSURVY is a CICS program that exists on the mainframe.

Listing 2-11 Updatethej cr mgw. cf g File with Service Name

doSurvey RDOVE" Cl CS410"
RNAME=" DPL SURVY"

Update the WebL ogic Server web. xni file with the entries shown in Listing 2-12.

Listing 2-12 Update WebL ogic Server web. xni File

<?xm version="1.0" ?>

<! DOCTYPE web-app (Vi ew Source for full doctype...)>
- <web- app>

- <servlet>

<servl et - name>sur vey</ servl et - nane>
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<servl et - cl ass>exanpl es. servl ets. SurveyServl et </ servl et -cl ass>
</servlet>

- <servl et - mappi ng>

<servl et - name>sur vey</ servl et - nane>

<url - pattern>survey</url -pattern>

</ servl et - mappi ng>

</ web- app>

Task 5: Deploy Your Application

At this point, you have a basic form capable of making a maintenance request. For a
complete description of how to deploy a servlet, refer to the WebL ogic Server
documentation. For evaluation purposes, refer to the BEA WebL ogic Server Quick
Sart Guide.
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Task 6: Use the Application

Figure 2-1 showsthe HTML display of the enhanced application.

Figure2-1 Enhanced Survey Servlet Display
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Sample COBOL Program to Write to
Temporary Storage Queue

The simple program shown in Listing 2-13 writes the contents of the COWAREA to a
temporary storage queue. Thistype of servlet isuseful for testing, demonstrations, and
new application devel opment.
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Listing 2-13 COBOL Program for DPLSURVY

| DENTI FI CATI ON DI VI SI O\,
PROGRAM | D. DPLSURVY.
| NSTALLATI ON.
DATE- COVPI LED.
ENVI RONVENT DI VI SI ON.
DATA DI VI SI ON,
WORKI NG- STORAGE SECTI ON.
01 TSQ DATA- LENGTH Pl C S9(4) COMP VALUE ZERQ
01 TSQID PI C X(8) VALUE SPACES.
LI NKAGE SECTI ON.
01 DFHCOMMVAREA.
COPY SURVEY.
PROCEDURE DI VI SI ON.
MAI NLI NE SECTI ON.
MOVE ' SURVEY' TO TSQ NAME
MOVE LENGTH OF SURVEY- RECORD
TO TSQ DATA- LENGTH
EXEC CI CS WRI TEQ TS
QUEUE( TSQ | D)
FROM SURVEY- RECORD)
LENGTH( TSQ DATA- LENGTH)
END- EXEC.
EXEC C CS RETURN
END- EXEC.
EXI T.

Note: Some applications have extremely large COMWWRAREA copybooks. Distributed
applications can be very sensitive to large amounts of data being transferred
between components. If the Java application requires only afew fieldsfrom a
large copybook, it would be advantageous to front-end the target application
with asimpler program passing only the data required.
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3 Updating an Existing
EJB to Service a
Mainframe Request

This section contains a scenario that shows how to update an existing EJB to service a
reguest from the mainframe. Practical examples for using JAM tools are presented as
taskswith step-by-step procedures. Inthis scenario, anew applicationisdevel oped and
existing applications are updated. WebL ogic Server samples are used to illustrate any
existing applications. All discussions are from the application developer’ s point of
view, presume a properly installed and configured environment, and presume an
appropriate mainframe application is available.

Note: Although the sample code in this section represents typical applications, it is
intended for example only and is not supported for actual use.

Action List

The following table lists the actions to update an existing EJB to service amainframe

request:
Your action... Refer to...
1 Verify that prerequisite tasks have been “Prerequisites”
compl eted.
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Your action... Refer to...

2 UseeGen COBOL to create a base java “Task 1: Use eGen COBOL Code

class. Generator to Generate a Base Class”
3 Update the trader interface using the “Task 2: Update the Trader Interface
generated java class. Using the Generated Class”
4 Update the JAM configurations. “Task 3: Update the JAM Configurations’
5 Deploy your application. “Task 4: Deploy Y our Application”
6 Usetheapplication. “Task 5: Usethe Application”

Prerequisites

Before you begin, ensure that the following prerequisites have been compl eted.

Your action... Refer to...

1 Verify that therequired software hasbeen  BEA WeblL ogic Server documentation,
properly installed. BEA WebLogic Java Adapter for
Mainframe Installation Guide

2 Verify that the environment and the BEA WebLogic Java Adapter for
software components have been properly  Mainframe Configuration and
configured. Administration Guide

3 Veify the appropriate mainframe Y our mainframe system administrator.

application isavailable.

4 Review the steps to develop ajava BEA WebLogic Java Adapter for
application. Mainframe Programming Guide

5 Createthesurvey servlet prior to BEA WebLogic Java Adapter for
attempting theenhancement discussed ~ Mainframe Programming Guide
in this scenario.
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Update an Existing EJB to Service a
Mainframe Request

To update an existing EJB to service a mainframe request, complete the following
tasks.

Task 1: Use eGen COBOL Code Generator to Generate a
Base Class

Use the WebL ogic Server basic st at el essSessi on Tr ader Bean and update the
interface to add a dispatch function that is given control upon receipt of an inbound
reguest. The eGen COBOL client class code generation model isused. The

Tr ader Bean isdesigned to run from a stand-alone client and output alist of stock
trades.

Y ou should have successfully run the WebL ogic Server basic st at el essSessi on
Tr ader Bean prior to attempting the updates discussed in this scenario. Y ou must then
identify the mainframe application and obtain its COBOL copybook. Thisistypically
a CICS DFHCOVAREA or the user data portion of an IMS queue record layout. The
copybook’snamein thisdiscussionist r ader . chl , asshown in Listing 3-1.

Listing 3-1 Mainframe Application COBOL Copybook t r ader . cbl

02 TRADER- RECORD.

05 CUSTOMER Pl C X(24).

05 SYMBOL PIC X(6).

05 SHARES PIC 9(7) COVP-3.
05 PRI CE PIC 9(7) COVP-3.
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Step 1: Prepare eGen COBOL Script

The single-line script in Listing 3-2 generates the DataView t r ader Dat a from the
copybook named t r ader . cbl . The script isthen saved asi nboundEJB. egen.

Listing 3-2 Basic eGen COBOL script

view traderData from trader. cbl

Y ou are now finished creating the i nboundEJB. egen script file and are ready to
generate the source code.

Step 2: Generate the Java Source Code

In Listing 3-3, the eGen COBOL Code Generator isinvoked to compilet r ader . cbl
copybook andi nboundEJB. egen. Thet r ader Dat a. j ava isthe DataView object for
trader.chl .

Warning: CLASSPATH should have both the WebL ogic Server subdirectories and the
jamj ar file; otherwise, the compile fails.

Note: You could create a script file containing the eGen COBOL command line,
aong with thej avac command to make the invocation easier.

Listing 3-3 Generating the Java Sour ce Code

egencobol i nboundEJB. egen
Is traderDat*.java
traderData.java

javac traderData.java

Step 3: Review the Java Source Code

Obtain alist of accessorsfor use later. Look at the eGen COBOL output to become
familiar with each of the scenarios presented in this section.
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The entire method of customizing the generated output is based on deriving the output
from generated code. The base application can be regenerated without destroying the
custom code.

Note: Each COBOL group item hasits own accessor. Thisisimportant because the
group name represents a nested inner class that must be accessed in order to
retrieve the members.

In Listing 3-4, the output from the gr ep command shows the relationshipsin reverse
order, for example:

get Tr ader Record() . get Price()

Thisrelationship isillustrated in the actual code example shown in Listing 3-4.

Listing 3-4 Review the Java Source Code

grep get traderData.java

public String get Cust orer ()
public String get Synbol ()
publ i c Bi gDeci nal get Shares()
publ i c Bi gDeci nal get Price()
public Trader RecordV get Tr ader Recor d()

grep set traderData.java
public void set Custoner (String val ue)
public void set Synbol (String val ue)
public void set Shar es( Bi gDeci mal val ue)
public void set Pri ce(Bi gDeci mal val ue)

Task 2: Update the Trader Interface Using the Generated
Class

Update the WebL ogic Server t r ader example basic st at el essSessi on bean.
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Step 1: Start with Import
In Listing 3-5, the EJB interface is updated. In the Tr ader interface declaration, the

EJBobj ect isreplaced with gwbj ect . The gwObj ect extends EJBObj ect and
provides the di spat ch method that gets control on receipt of an incoming request.

Listing 3-5 Using Importsto Start Updating the EJB

i mport bea. sna.j cr ngw. gwObj ect ;

bubl ic interface Trader extends gwlbject {

Step 2: Continue with Imports

Thecodein Listing 3-6 performsfour importsto updatethe EJB. Thebea. base. i o. *
import provides the mainframe reader and writer. Thet r ader Dat a import is the
specific DataView generated from the COBOL copybook. The Bi gDeci mal class
handl es packed decimal CovP- 3 fields. The mainframe reader and writer can generate
| OExcepti ons.

Listing 3-6 Continuing Imports

i mport bea. base.io.*;

i mport traderData;

i mport java. mat h. Bi gDeci mal ;
i mport java.io. | OException;

Step 3: Update EJB with dispatch

In Listing 3-7, the gateway invokes di spat ch with abyte array of mainframe
EBCDIC data. The code converts the mainframe byte array to a DataView using a
Mai nFraneReader . Thet r ader Dat a is the generated DataView class.
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Listing 3-7 Update EJB with di spat ch

bubl ic byte[] dispatch(byte[] b)
{

traderData td = null;

try {
td = new trader Dat a( new Mai nfraneReader (b)) ;
catch(l Cexception ie) { return b; }
/1 error protocol required

Step 4: Continue Updating EJB with dispatch

In Listing 3-8, the code uses accessors to get input and set output. The mainframe
COMVAREA is updated with the result. Note the use of an accessor to obtain the
group-level class prior to accessing the member variable. An application-level error
indicator in the datais used to convey the exception. Updating the DataView member
results in updates to the mainframe application. Any application exception thrown
from the di spat ch routine results in an abend returned to the mainframe.

Listing 3-8 Continue Updating EJB with di spat ch

try {
TradeResult tr = buy(td. getTrader Record(). get Custoner()

,td. get Trader Record() . get Symbol ()
,td. get Trader Record(). get Shares().intValue());
td. get Tr ader Recor d() . set Shar es(new
Bi gDeci mal ((l1 ong) tr. nunmber Tr aded) ) ;
td. get Trader Record() . set Pri ce( new
Bi gDeci mal ((long)tr. priceSol dAt));
}cat ch( Processi ngError Excepti on pe)
td. get Trader Record() . set Synbol ("*ERRCOR") ; }
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Step 5: Finish Updating EJB with dispatch

Thecodein Listing 3-9 convertsthe DataView back into abyte array to be returned to
the mainframe using aMai nfraneW it er. The Mai nframeW i t er and DataView
handle conversions. Note that the di spat ch function takes a byte array and returns a
byte array. This process means when you set up aninitial configuration, you can stub
di spat ch as an echo function.

Listing 3-9 Finish Updating EJB with di spat ch

try {
return td.toByteArray(new Mai nfranmeWiter());

} catch(l Cexception ie) {return b; }
/1 error protocol required

Task 3: Update the JAM Configurations

Update thej cr ngw. cf g file with the service name shown in Listing 3-10. The JAM
gateway must be restarted for new services to take effect.

Listing 3-10 Updatethej cr mgw. cf g File with Service Name

*JC_LOCAL_SERVI CES
st at el essSessi on. Tr ader Hone RNAME=" DPL1SVR’

Task 4: Deploy Your Application

Use the build function supplied with WebL ogic Server to build the

st at el essSessi on example. The EJB issaved in

I myserver/ ej b_basi c_st at el essSessi on. j ar. Deploy the EJB using the
WebL ogic Server Console.

To run the client, follow the instructions in the WebL ogic Server documentation.
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Warning: DataView classes are not included in the jar file using the default script.
Y ou must either add traderData* .class entries to the jar file or copy the
entriesto another location on the CLASSPATH. The EJB does not deploy
if thet r ader Dat a classes cannot be found.

Task 5: Use the Application

Listing 3-11 showstheinbound mainframe request for a“buy” transaction executed by
thet r ader Bean. If the previoustasks have been performed correctly, theresult should
look similar to this listing.

Listing 3-11 Inbound M ainframe Request

Thu Feb 17 15:31:10 CST 2000: <l > <EJB> EJB hone interface
' exanpl es. ej b. basi c. st at el essSessi on. Trader Hone' depl oyed bound to
the JNDI nanme: 'statel essSession. Trader Hone'

Thu Feb 17 15:31:10 CST 2000: <l > <EJB> 0 EJBs were depl oyed using
.ser files.

Thu Feb 17 15:31:10 CST 2000: <l > <EJB> 1 EJBs were depl oyed using
.jar files.

**** | npbound Mai nfrane Request ****
buy (JEFF TESTER, WEBL, 150)

Executing stnt: insert into tradingorders (account, stockSynbol
shares, price) VALUES ('JEFF TESTER ,' VEBL', 150, 10. 0)
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Sample COBOL Program to Write to
Temporary Storage Queue

The simple program shown in Listing 3-12 writes the contents of the COWRREA to a
temporary storage queue. Thistype of simple mainframe program is useful for testing,
demonstrations, and new application development.

Listing 3-12 COBOL Program for DPL1CLT

| DENTI FI CATI ON DI VI SI ON.

PROGRAM | D. DPL1CLT.
| NSTALLATI ON.
DATE- COVPI LED.
ENVI RONVENT DI VI SI ON.
DATA DI VI SI ON.
WORKI NG- STORAGE SECTI ON.
01 STUFF.

COPY | NBOUND.
PROCEDURE Dl VI SI ON.
MAI NLI NE SECTI ON.

MOVE ' JEFF TESTER TO CUSTOVER

MOVE ' VEBL' TO SYMBOL
MOVE ZERCS TO PRI CE
MOVE +150 TO SHARES

EXEC C CS LI NK
PROGRAM ' DPL1SVR )
COMMAREA( STUFF)

END- EXEC.

EXEC CI CS WRI TEQ TS
QUEUE( ' TRADER )
FROM STUFF)

END- EXEC.

EXEC CI CS RETURN

END- EXEC.

3-10 BEA WebLogic Java Adapter for Mainframe Scenarios Guide



Sample COBOL Program to Write to Temporary Storage Queue

Note: Some applications have extremely large COMWWAREA copybooks. Distributed
applications can be very sensitive to large amounts of data being transferred
between components. If the Java application requires only afew fieldsfrom a
large copybook, it would be advantageous to preface the target application
with asimpler program passing only the data required.
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4 Web-enabling an 1IBM
3270 Application

This section contains a scenario that shows how to develop a single service
servlet-based application that invokes a CrossPlex script on the mainframe when you
are using WebL ogic Server. Similar techniques may be used to interface to other
third-party products. Because CrossPlex requiresthe use of arecord header that should
not be presented on a browser page, some DataView manipulation will be required.

This scenario is based on the general procedures presented in the BEA WebLogic Java
Adapter for Mainframe Programming Guide. It gives practical examples for using
JAM toals, presented as tasks with step-by-step procedures. In this scenario a new
application isdeveloped. All discussions are from the application devel oper’ s point of
view, presume a properly installed and configured environment, and presume an
appropriate mainframe application is available.

Note: Although the sample code in this section represents typical applications, it is
intended for example only and is not supported for actual use.

Action List

The following table provides an action list for implementing JAM with CrossPlex:

Your action... Refer to...

1 Verify that al prerequisite activitieshave  “Prerequisites’
been compl eted.
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Your action... Refer to...

2 Create a CrossPlex script. “Task 1: Create a CrossPlex Script”

3 UseeGen COBOL Code Generator to “Task 2: Use eGen COBOL to Create a
generate an application. Base Application”

4  Createyour custom application fromthe  “Task 3: Create Y our Custom Application
starter application. from the Generated Application”

5 Updatethe JAM configurationsandupdate  “Task 4: Update the JAM Configuration
WLS properties. and WebL ogic Server web.xml”

6 Deploy your application. “Task 5: Deploy Y our Application”

7 Usetheapplication. “Task 6: Usethe Application”

Prerequisites

Before you begin, verify that the following prerequisites have been completed.

Your action... Refer to...

1 Verify that therequired softwarehasbeen BEA WebL ogic product Installation
properly installed. Guides and Sof Touch CrossPlex
documentation

2 Verify that the environment and the BEA WebL ogic product Installation
software components have been properly  Guides and Sof Touch CrossPlex
configured. documentation

3 Veify the appropriate mainframe Y our mainframe system administrator

application isavailable.

4 Review the steps to develop ajava BEA WebLogic Java Adapter for
application. Mainframe Programming Guide
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Implementing JAM with CrossPlex

To implement JAM with CrossPlex, complete the following tasks.

Task 1: Create a CrossPlex Script

A CrossPlex script provides the business logic to execute one or more 3270
transactions running on the mainframe. Transactionsin any VTAM system, such as
CICSor IMS, can beaccessed. When ascript executesin CrossPlex, it usually requires
some input data, such as customer number and part number. Thisinput datais passed
from your application in a container called arecord definition.

During execution, a script selects and optionally reformats data from the screen
displays of the executed 3270 transactions. This selected datais returned to your
application in arecord definition.

Note: Record definitions do not necessarily conform to any known datarecord in a
file. A record definition is simply a description of a series of datafields being
passed to and from a script.

Record definitions are created with the CrossPlex development system. An online
editor is used to define each field in the record, along with its length and type (alpha,
numeric, binary, packed). A single record definition may be used for data passing to
and from the mainframe, or two definitions may be used.

Another of the CrossPlex development tools creates a COBOL copybook, using a
record definition asinput. The generated copybook is stored in a PDS member where
it can be copied into your application program as needed.

Figure 4-1illustratesthe processing flow from the JAM front end to retrieve datafrom
one or more mainframe transactions.
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Figure4-1 Processing Flow from JAM to Mainframe Transactions

Comminication
Script
Java application sends / , CrossPlex —*
header plus mainframe- liftke l
hound data l ¥
_Sn‘;““ Legacy 3270
Converts mairframe- 7 application
mainframe- hound terminal o
hound record dafa
tlata to variahles
Select data into T Data screen
l data from display from
Fetch and mainframe mainframe
execute | | l
CrossPlex ¥
script Data from
mainframe

Step 1: Prepare Record Definition for the Mainframe

Assign arecord name and description, then define each data field to be passed to the
CrossPlex script. The process of defining arecord definition is described in detail in
the CrossPlex Middleware Programmer's Guide.

Toillustrate, assume the mainframe application is asimple name/address display that
requires a customer number and company number as input. For this example, the
record definition to and from the mainframe are different, though the same record
definition can be used for both. Figure 4-2 shows how the record sent to the mainframe

appears.

4-4 BEA WebL ogic Java Adapter for Mainframe Scenarios Guide




Implementing JAM with CrossPlex

Figure4-2 lIllustration of a Record Sent to the Mainframe

Format Sort Delete Exiti(X) Help EDRECORD
CrossPlex Record Definition Edit
Fecord name IMREC
File name
Description Sample_inbound_record_definition

Crd Fieldname Fos Length Type Occurs Seq
*x% CUSTMHO A
#xx COMPANY,
EE23
EE23
EE23
EE23
EE23
EE23
EE23
EE23
EE23
EE23
EE23
EE23

=
—
[
=

DD DD OO D33
[ =R e e e e e R e e

foca o R B o e o T o R '

Enter Fl=Help F2=Keys F3=Exit FT7=Bwd F8=Fwd F10=Actn

The datarequired by the mai nframe transaction is CUSTNO, a seven-byte alphanumeric
field beginning in position one of the record, and COMPANY, athree-byte numeric field
beginning in position eight.

Step 2: Create a Copybook of the Record Definition Sent to the Mainframe

Store the generated copybook in a PDS member where you can easily copy it to your
development system. For a compl ete description of the process of creating a COBOL
copybook from arecord definition, refer to the CrossPlex Middleware Programmer's
Guide.

Continuing with the same example, a COBOL copybook generated from the
previously illustrated record definition, | NREC, appears as shown in Listing 4-1:

Listing 4-1 | NREC Example

R R S S S S O I S O I S I S S S S O

* I NREC - Sanple record definition sent to the nmf*

R R R R R R R O R R R R R R R Rk kO R S

01 I NREC- START.
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05
05

I NREC- CUSTNO
I NREC- COVPANY

Pl C X(007).
PI C 9(003).

Step 3: Create a Record Definition and Copybook Sent From the Mainframe

4-6

If the data sent from the mainframe isto use a different record format from the data
sent to the mainframe, repeat Steps 1 and 2 to prepare the record definition and
copybook.

For this example, the record definition and copybook appears asin Figure 4-3.

Figure4-3 Record Definition for Data Sent From the Mainframe

Format Sort Delete Exit(®) Help EDRECCORD
CrossPlex Record Definition Edit
Record mname OUTREC_
File name
Description Sample_outbound_record_definition
Cmd Fieldname Pos Length Type Occurs Seq
#+% CUSTOMER 1 __ T A _1 _1
#xx MAME _ 8§ _ 25 A _1 2
¥ ADDRESS1 __ 33 __25 A _1 3
++x¥ ADDRESS2 58 __25 A _1 4
#x% CITY __ 83 __ 28 A _1 ]
#xx STATE _lpg 2 A _ 1 f
#xx ZIP 11 ___ & N _1 T
EE _ B __n _ _ B ..
EZ 23 B A _ _n
EZ 23 B n _ _n
E333 B @ _ _ &
EE 32 B __ @ _ _ B
EZ S B A _ _ @&
EZ 23 B n _ _ @&
Enter Fl=Help F2=Keys F3=Exit F7=Bwd F&=Fwd FlO=Actn

R O O S I I O I S S I S I S O O

* QUTREC - Sanpl e record definition sent fromthe mf *

R Rk Sk Ik R S S S I R R R R R R R R R kI kR R R R R R R S kR o

01 OUTREC- START.

05  OUTREC- CUSTOVER  PI C X(007).
05  OUTREC- NAME Pl C X(025).
05  OUTREC- ADDRESS1 Pl C X(025).
05  OUTREC- ADDRESS? Pl C X(025).
05  OUTREC-CI TY Pl C X(025).
05  OUTREC STATE Pl C X(002).
05  OUTREC ZI P Pl C 9(005).
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Step 4: Prepare the CrossPlex Script

Scripts can be coded using the CrossPlex script editor, or they may be coded on any
external editor and imported into the CrossPlex control file. The CrossPlex script
language and the process of creating a script are described in the CrossPlex
Middleware Programmer's Guide.

Note: Inthe CrossPlex documentation, scripts are also known as command streams
and stream objects.

Prepare ascript that navigatesthrough aseries of 3270 transactionsin the same manner
asaterminal operator. The script acts asavirtual operator, performing alog-on to the
OLTP system, sending terminal data to the mainframe as if keyed on a keyboard,
examining the returned screen display for correct execution, and selecting data from
thescreenif needed. Any number of transactions may be executed. The script language
also provides a method of linking to a user program on the mainframe in order to
perform direct retrieval of datathat may not be availablein a 3270 transaction display.

Continuing with the exampl e of name/address dataretrieval, the script might appear as
Listing 4-2.

Listing 4-2 CrossPlex Script

CALLCPX MSGAREA(NMAD) I nitiate transaction NVAD.
CALLCPX ROWCOL(05023) DATA(&CUSTNO) Send CUSTNOto row 5 col 23.
| F RONCOL(24021) EQ DATA(NOT ON FI LE)-Verify customner
record found
GOTQ( NOTFOUND)

SELECT RECORD( QUTREC) - Sel ect data from mai nframe
ROWNCOL(05023) RFI ELD( CUSTNO) -screen into remaining
ROANCOL(06023) RFI ELD(NAME) -record fields.
ROACOL(07023) RFI ELD( ADDR1) -

ROWCOL(08023) RFI ELD( ADDR2) -
RONCOL(09023) RFIELD(CITY) -
ROACOL(10023) RFI ELD( STATE) -
RONCOL(11023) RFI ELD(ZI P)
GOTO(ENDJOB) Skip following error routine
NOTFOUND Enter if custonmer not found
SELECT RECORD( QUTREC) - Move zeros to custoner nunber
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DATA( 0000000) RFI ELD( CUSTNO)
ENDJOB Enter or fall through
CALLCPX Al D(PF3) Termi nate NMAD transaction

Note: Thisexampleillustratesrow/column addressing of screen data. CrossPlex also
provides a method of assigning screen field names to avoid specific
row/column references

Step 5: Test and Debug the Script

Y ou can fully test and debug the script that executes on the mainframe without
connecting it to your front-end application. CrossPlex provides a variety of execution
and debugging tools to ensure the back-end portion of your application is operating

properly.

When you are satisfied that the script is doing what you want and the returned datais
correct, proceed to prepare the front-end of your application and connect the two
together.

The process of testing and debugging a script is described in the CrossPlex
Middleware Programmer's Guide.

Handling the Mainframe Sign-on

Most VTAM systems require the user to sign on in the target region when first
connecting. Y ou must also sign on when connecting to atarget region with CrossPlex.
This sign-on requirement can be handled in any one of the following ways:

m Interact with a user sign-on transaction in the script.

The most common situation, especially for CICS, requires that your script
handl e the sign-on. Many users have CICS configured so that upon the first
connection, the terminal is presented with a sign-on panel that may have been
customized for the installation. If thisisthe case, the first CALLCPX command
of the script returns the sign-on screen to the script and a subsequent CALLCPX
must send avalid user ID and password. The mainframe sign-inis discussed in
the CrossPlex Middleware Programmer's Guide.

m Let CrossPlex perform a short-form sign-on.
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Supplying avalid user ID and password in the CrossPlex header will cause
CrossPlex to perform a short-form sign-on before sending the first transaction
data from the script.

Note: Thiscaseisvalidfor CICS systemsonly, and isinstallation dependent.

The short-form CICS sign-on may be disabled, depending on the user's CICS
configuration. This case is discussed in the CrossPlex Middleware
Programmer's Guide.

m Perform amasslog-on at CICS startup.

With this technique, several FEPI virtual terminals are logged-on when CICSis
first started and they remain active until CICSisrecycled. If thisis done, scripts
do not need to be concerned with doing asign-on at all. Thistopic is discussed
in the CrossPlex Web Enabling Guide.

Task 2: Use eGen COBOL to Create a Base Application

Copy the CrossPlex COBOL copybooks to your development system. These
copybooks include the copybook for the CrossPlex header (CSMF), the script
invocation record definition (in this case INREC), and the script result record
definition (in this case OUTREC). This scenario requires that you generate four
DataView classes from these three copybooks, by merging them in the correct pattern.
Table 4-1 lists the four DataView classes created from the three copybooks.

Table4-1 Merge Pattern for DataView Classes

Purpose Copybook(s) used Combined Copybook Name
Initial form for presentationon | NREC I NREC

browser

Record sent to mainframe CSMF + | NREC | NREC- H

Result returned from mainframe CSMF + OUTREC OUTREC- H

Result presented to user QUTREC OUTREC
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When your application calls CrossPlex to retrieve data from the mainframe, it must
pass a 256-byte header (CSMF), followed by the record area (INREC) to the
mainframe. The data selected in the script will be returned in the record area
(OUTREC) from the mainframe, which occupies the same memory address as the
record to the mainframe, immediately following the header.

The CrossPlex header isdescribed in the CrossPlex Middlewar e Programmer's Guide.
Three copybooks are distributed to describe this area. A COBOL version called
XPLXCBL isavailable, aswell asa C version (XPLXC) and an Assembler version
(XPLXASM).

In addition to the required fields listed in Standardized Message For mat, two
additional fields must be supplied by your application:

Table 4-2 Additional Sandardized M essage Format Fields

XP- EXECUTI NG SCRI PT  The name of the CrossPlex script to execute.

XP- 1 NBOUND- RECORD The name of the record definition sent to the mainframe.

XP- MCDE Operating mode. Must contain CVDR to execute a script with
arecord definition as input.

The record definition from the mainframe is named in a SELECT statement within the
script.

Listing 4-3 shows the COBOL version of the header copybook.

Listing4-3 COBOL Version of Header Copybook

R O S S S I I S I S S S I S

* *
* XPLXCBL - CROSSPLEX STANDARDI ZED MESSAGE FORVAT *
* COBOL VERSI ON *

* *

Rk Rk Sk R S S S I R R R R R R R R kR kR R R R R R Rk

01 XP- COWAREA.

05 XP- COVMAND PI C X(4).

05 XP- RESPONSE PI C S9(8).

05 XP- EXCEP- DATA.
10 XP- EXECP- RONCOL PI C S9(4) COwP.
10 XP- EXCEP- LENGTH PI C S9(4) COwP.
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10 XP-FLD-ERR
10 XP- EXCEP- M5G FI ELD
10 XP- EXCEP- FEPI
10 XP- EXCEP- El BRESP
10 XP- EXCEP- El BRESP2
05 XP- OPTI ONAL- PARMLI ST
05 XP- TARGET
05 XP- POOL
05 XP- Al DBYTE
05 XP-1 NSCREEN
05 XP- QUTSCREN
05 XP- CURSOR.
10 XP- CURSOR- ROW
10 XP- CURSOR- COL
05 XP-SI GNON- USERI D
05 XP- SI GNON- PASSWORD
05 XP- NODENAME
05 XP- FEPI - CONVI D
05 XP- DEBUG QUEUE
05 XP- ASSOC- NAMVE
05 XP- MODE
88 XP- HTML
88 XP-HT(S
88 XP-3270
88 XP- CMDS
88 XP-CMDR
05 XP- TRANSLATI ON- SCREEN
05 XP-1 N LENGTH
05 XP- AREA- LENGTH
05 XP- QUT- LENGTH
05 XP- TERM OPTI ON
88 XP- NOTERM
05 XP- USD- OPTI ON

Pl C S9(4)
Pl C S9(4)
PI C X(4).
Pl C S9( 8)
Pl C S9(8)
Pl C S9(8)
PI C X(8).
PIC X(8).
Pl C X(6).
PI C X(8).
PIC X(8).

Pl C S9(4).
Pl C S9(4).
PIC X(8).
PI C X(8).
PIC X(8).
PIC X(8).

PI C X(8).

PIC X(8).

Pl C X(4).
VALUE ' HTM.' .
VALUE ' HTGS' .
VALUE ' 3270" .
VALUE ' CVDS' .
VALUE ' CMDR .
PIC X(8).

Pl C S9(4).

Pl C S9(4).

Pl C S9(4).
PIC X(1).
VALUE ' N .
PIC X(1).

88 UNSCLI Cl TED- DATA- EXPECTED VALUE 'N' .

05 XP-USD-WAI T- TI ME

05 FILLER

05 XP- EXECUTI NG SCRI PT
05 XP- FEPI - TI MEQUT

05 FILLER

05 XP-1 NBOUND- RECORD
05 FILLER

05 XP- MESSAGE- AREA.

PI C S9(4) COWP.
Pl C X(36).
PIC X(8).
PI C S9(4) COWP.
Pl C X(15).
PIC X(8).
PIC X(41).

Step 1: Prepare eGen COBOL Script

In Listing 4-4, the DataViews are generated from the combined copybooks.

BEA WebL ogic Java Adapter for Mainframe Scenarios Guide

4-11



4 Web-enabling an IBM 3270 Application

Listing 4-4 Basic eGen COBOL Script

view | nrecRecord from | NREC. cbl

view | nrecHdr Record from | NREC H. cbl
vi ew Qut recRecord from QUTREC. cbl

vi ew QutrecHdr Record from OUTREC- H. cbl

Step 2: Add Service Entry

Addthesingleline serviceentry in Listing 4-5 for the CrossPlex operation. Thisentry
specifiesthe DataView.

Listing 4-5 Service Names Associated with Input and Output Views

service Dolt accepts InrecHdrRecord returns QutrecHdr Record

Step 3: Add Page Declarations in eGen COBOL Script
This application requirestwo pages: oneto invoke the operation and another to present

the results. Note that the full records (with header) are mentioned, even though these
are not displayed. The custom code written later in the scenario specifies this display.

Listing 4-6 Page Declaration Associating Display Buttonswith Services

page pagel "lnvoke Operation" {
vi ew | nrecHdr Record
buttons {
"doit" service(Dolt) shows resultPage
}
}

page resul t Page "Results of Operation" {
vi ew QutrecHdr Record
buttons {
/1 No buttons on this page.
}
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Step 4: Add Servlet Name

Asshownin Listing 4-7, BaseSer vl et isthe servliet name to be registered asa URL
in the WebL ogic Server web. xm file. (Every servlet requires a URL to be registered
thisway. Refer to WebL ogic Server documentation about deploying servlets for more
specific information.) Here, the page "pagel” is to be displayed when the servlet
"BaseServlet" isinvoked.

Listing4-7 Add Servlet Name

servl et BaseServl et shows pagel

The script isthen saved ascr osspl ex. egen.

Step 5: Generate the Java Source Code

In Listing 4-8, invoke the eGen COBOL Code Generator to create the application that
isthen compiled. This process makes classfiles (*. cl ass) available for servlet
customizing. CLASSPATH should include the WebL ogic Server subdirectories and the
jam j ar file; otherwise, the compile fails. Y ou can create a script file containing the
eGen COBOL command line, along with thej avac command to make the invocation
easier.

Listing 4-8 Generating the Java Source Code

egencobol enprec. egen
Is *.java
BaseServl et.java
I nrecHdr Record. j ava
I nrecRecord. java
Qut recHdr Record. j ava
QutrecRecord. j ava
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Task 3: Create Your Custom Application from the
Generated Application

The preferred customizing method is to derive a custom class from the generated
application. In this case, we will subclass the generated servlet code to both change
record formats and mani pulate CrossPlex header fields.

Step 1: Start with Imports

In Listing 4-9, Bi gDeci mal supports COMP- 3 packed data. Ht t pSessi on isavailable
for saving limited state. Dat aVi ewisthe base for all generated data records.

Listing 4-9 Using Importsto Start Creating the Custom Application

import java.util.Hashtable

i mport javax.servlet.http. H tpSession

i mport com bea. dnd. dat avi ew. Dat aVi ew,

i mport | nrecRecord,;

i mport | nrecHdr Record

i mport QutrecRecord

i mport QutrecHdr Recor d;

i mport com bea. dnd. dat avi ew. Hasht abl eLoader ;

i mport com bea. dnd. dat avi ew. Hasht abl eUnl oader ;
i mport com bea. dnd. dat avi ew. Pref i xChanger

Step 2: Declare the New Custom Class
Listing 4-10 shows how to extend the generated servlet. Extension of the generated

servlet enables regeneration of the base application without destroying customized
code. Fields can be added to the copybook without disrupting the customized code.

Listing 4-10 Declaring the New Custom Class

public class custonServl et
extends BaseServl et
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Step 3: Add Implementation for doGetSetup

InListing 4-11, thedoGet Set up () functionisused to ensurethat the user is presented
with aform reflecting the | NREC record.

Listing4-11 Add Implementation for doGetSetup

publ i c DataVi ew doGet Set up(Dat aVi ew dv, HttpSession s){
return new I nrecRecord ();

}

Step 4: Create Implementation for doPostSetup

The doPost Set up method performs operations after a button has been pressed on the
form, prior to the mainframe call. In Listing 4-12, the DataView passed in contains
values entered into the form by the application user. Thiscode movesthe specified data
into an | nr ecHdr Recor d; then sets the header fields for the operation you wish to
perform.

Listing 4-12 Create Implementation for doPostSetup

publ i ¢ DataVi ew doPost Set up(Dat aVi ew dv, HttpSession s)
{
I nrecHdr Record bhr = new | nrecHdr Record();
try
{

/1 NMove the contents, by using a Hashtable as an

i ntermedi ate hol der.

Hasht abl e h = new Hasht abl eUnl oader (new Pr efi xChanger
(“mwurecStart.”, “xpConmarea.”)).unl oad(dv);
new Hasht abl eLoader (). | oad(h, (bhr);

/1 Load header fields.

bhr . get XpConmar ea() . set XxpCommand(" EXEC") ;

bhr . get XpConmar ea() . set XpTarget (" THI SCI CS") ;

BEA WebL ogic Java Adapter for Mainframe Scenarios Guide  4-15



4 Web-enabling an IBM 3270 Application

4-16

bhr
bhr
bhr

. get XpCommar ea()
. get XpConmmar ea()
. get XpConmmar ea()
bhr.
bhr .
bhr .
bhr.

catch (Exception e)

{
}

return bhr;

. set XpPool (" POOLM2") ;

. set XpFepi Convi dBi n(0OL) ;
. set XpMbde(" CVDR") ;

get XpComar ea() .
get XpComar ea() .
get XpComar ea() .
get XpComar ea() .

set Xpl nLengt h((short) 300);

set XpAr eaLi ngt h((short) 1300);
set XpExecut i ngScri pt (" MYSCRI PT") ;
set Xpl nboundRecor d( " | NRECRECRD") ;

The meaning of each field in the CrossPlex header is described in the CrossPlex
Middleware Programmer's Guide. For most executions, the following fields must
contain meaningful data:

Table 4-3 CrossPlex Header Fields

COMVAND Contains "EXEC' to execute a script, or "TERM' to terminate a
session.

TARGET Contains the FEPI target name of the VTAM region where
transactions are to be executed.

POOL Contains the FEPI pool name for this session.

ASSCC Instead of TARGET and POOL, a CrossPlex Association can be
named, which definesthetarget, pool and connection type (FEPI
or BRIDGE).

MODE Must contain "CVDR" if arecord definition to the mainframeis
used and a script isto be executed.

AREA- LENGTH Contains the maximum length of MESSAGEAREA.

EXECUTI NG- SCRI PT

The name of the script to be executed.

| NBOUND- RECORD

The name of the record definition sent to the mainframe.

MESSAGEAREA

Contains the record sent to the mainframe when CrossPlex is
called and the record from the mainframe upon return.
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USERI D To perform a short sign-on to the target region using FEPI,
supply avaid user ID in thisfield.

PASSWORD Valid password if USERI Dis present.

DEBURQ Name of a debug queue where execution trace records are to be
written.

Upon return from CrossPlex, the following fields are supplied:

NODENAME The FEPI node name used by the mainframe session.

CONVI D The FEPI conversation ID assigned to the mainframe session.

Onthefirst call to CrossPlex, all fields of the CSMF header must be compl etely
initialized to their default values or filled with user data. The generated DataView code
initializes with default values. Upon return, the header contains some fields provided
by CrossPlex, such asthe FEPI conversation ID. If subsequent callsto CrossPlex are
made for the same session, these fields must not be re-initialized, since CrossPlex
needs the FEPI conversation ID to continue the same session

Step 5: Create Implementation for doPostFinal
In Listing 4-13, the doPost Fi nal occurs after mainframe transmission, but prior to

re-display in the browser. This example moves the result Qut r ecHdr Recor d into an
Qut r ecRecor d prior to display.

Listing 4-13 Create Implementation for doPostFinal

publ i ¢ Dat aVi ew doPost Fi nal (Dat aVi ew dv, HttpSession s)
{

QutrecHdr Record ghr = (QutrecHdr Record) dv;
int resp=ghr.get XPConmar ea() . get XpConmar ea() . get XpResponse();
if (resp!=0 && resp !=12)

throw new Error("Bad xp-response: " + resp);
QutrecRecord qr = new QutrecRecord();
try

/1 Move the contents, by using a Hashtable as an
i ntermedi ate hol der.
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Hasht abl e h = new Hasht abl eUnl oader ( new

Prefi xChanger (“xpConmarea.”, “mamrecStart.”))
.unl oad(dv);

new Hasht abl eLoader. | oad(h, qr);

catch (Exception e)

{
}

return qr;

Task 4: Update the JAM Configuration and WebLogic
Server web.xml

Update thej cr ngw. cf g file with the remote service entries shown in Listing 4-14.
The JAM gateway must be restarted for new services. The entries are used when the
corresponding form button is pushed. The doi t button triggers Dol t , which invokes
XPLXSBEA. The service hame must match values in the eGen COBOL script. In this
example, the RNAVE must match an actual CICS program name.

Listing 4-14 Remote Service Entriesfor Create/Read/Update/Delete

Dol t RDOVE" Cl CS410"
RNAME=" XPL XSBEA"

Update the WebL ogic Server web. xni  file with the entries shown in Listing 4-15.

Listing 4-15 Update WebL ogic Server web.xml File

webl ogi c. htt pd. regi st er. crosspl ex=cust onBer vl et
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Task 5: Deploy Your Application

At this point, you have a basic form capable of receiving data entry, along with some
static HTML code for display. For a complete description of how to deploy aserviet,
refer to the WebL ogic Server documentation. For evaluation purposes, refer to the
BEA WebL ogic Server Quick Start Guide.
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Task 6: Use the Application

Figure 4-4 shows the default servlet with customized code displayed inan HTML
facade. Thistype of servlet is useful for presentation, proof-of-concept, and as a test
bed for development.

Figure4-4 New Data Entry Servlet Display

= Invoke Operation - Netscape

File Edit “iew Go Communicator Help

v Back Fonward:  Reload Home: Search  Metscape Frint Security Shop St m
T wt' Bookmarks \gg Localion:Ihttp:!;’localhost:?ﬂﬂ‘l.u"c:rossplex j ﬁ'\n\-’hat's Related
Fooiiicie

| inrecStart

mrecCustno |53

mrecCompany | [123

dnitl Clear Farm | Refresh Form
= (== |Document: Done
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Figure 4-5 is an example of the page used for the front end of the new custom servlet.

Figure4-5 New Data Entry Servlet Front End Page

esults of Dperation - Hetscape

File Edit “iew Go Communicator Help
v Back Fonward  Feload Home Search  Metscape Print Security Shop Stop m
‘— J " Bookmarks A Location: Ihttp:#localhost:?ﬂm dorozzplen j @' What's Related
Foiiiiie

‘ outrecStart

outrecCustomer |53—

outrecMame |Acme

outrecAddressl | [123 Main

outrecAddress2 ISuite 100

outrecCity |Dal las

outrec3tate IE

outrecZip lm

Clear Farm | Refresh Farm |

[ == |Document: Done
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CHAPTER

5 Using JAM in a
Clustered Environment

This scenario extends the EJB client model described in the BEA WebL ogic Java
Adapter for Mainframe Programming Guide to demonstrate a client requesting
multiple empl oyee actions against an EJB that isdeployed in acluster. Theclient holds
aremote interface for each EJB on each WebL ogic Server inthe cluster onwhichitis
deployed. A JAM gateway must be running on each WebL ogic Server in the cluster.
Each gateway is connected to a CRM running on the same machine or distributed to a
different machine. The client is used to make multiple requests to the clustered EJB.
The EJB writes a message to the WebL ogic Server console, showing the distribution
of the client requests.

Action List

To use JAM in aclustered environment, compl ete the following tasks.

Your action... Refer to...

1 Verify that prerequisite tasks have been “Prerequisites”

compl eted.
2 Prepareyour system. “Preparing Y our System”
3 Runthesample. “Running the Sample’
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Prerequisites

Verify that the following prerequisite tasks have been completed.

Your action... Refer to...

1 Verify that therequired softwarehasbeen  BEA WebLogic Server Getting Sarted
properly installed: WebL ogic Server, Guide, BEA WebLogic Java Adapter for
WebL ogic Java Adapter for Mainframe. Mainframe Installation Guide

2 Verify that the environment and the BEA WebLogic Server Administration
software components have been properly  Guide, BEA WebL ogic Java Adapter for
configured. Mainframe Configuration and

Adminstration Guide

3 Verify the appropriate mainframe Y our mainframe system administrator
application isavailable.

Preparing Your System

Complete the following steps to run the clustering scenario:

1. Addthe WebL ogic cluster information to the WebL ogic Server domain where you
will run your cluster samples.

2. Generate the EJB Client sample by following the steps described in the BEA
WebL ogic Java Adapter for Mainframe Programming Guide.

3. Add the services generated from the client sample to the JAM configuration file
for each WebL ogic Server in your clustered configuration.

4. Start the JAM gateway under each WebL ogic Server. If the WebL ogic Server is
aready started, or the JAM gateway is already running, use the admin servlet to
perform the necessary steps. See the “Using JAM Administration Utilities”
section of the BEA WebL ogic Java Adapter for Mainframe Programming Guide.
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Running the Sample

To run the clustering sample provided with the JAM product, complete the following
steps.

1. Extend the base example by adding the cl ust er Sanpl ed i ent Bean to the
sample container. The cl ust er Sanpl ed i ent Bean extends the functions of the
Sanpl ed i ent Bean met hods readEnpl oyee and newEnpl oyee. These
methods will write aline to the WebL ogic Server console.

2. Thecl ust er Sanpl ed i ent Bean should be generated and packaged into the
sample EJB.

Listing 5-1 cluster SampleClientBean.java

/Il == ===

/1 clusterSanpl eC i entBean. java
/1 Exanpl e class that extends a generated JAMclient EJB application.

package sanpl e;
/1 lnports

i mport java. mat h. Bi gDeci mal ;

import java.io. | CException;

i nport com bea. sna. j crngw. snaExcepti on;
/1 Local inports

i mport sanpl e. Enpl oyeeRecor d;

i nport sanpl e. Enpl oyeeRecor d. EnpRecor d1V;

i mport sanpl e. Sanpl ed i ent Bean;

//************************************************************

Ext ends the Sanpl ed i ent Bean EJB cl ass, addi ng additional business |ogic.
*/
public class clusterSanpledientBean
ext ends Sanpl ed i ent Bean

/1 Public functions

EE R S O S S O O S S O O I S S S O O O S
* Read an enpl oyee record.
*/
publ i c Enpl oyeeRecord readEnpl oyee( Enpl oyeeRecord commar ea)
t hrows | OException, snaException
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Enpl oyeeRecord erec = (Enpl oyeeRecord) commarea;
try {
/1 Make the rempte call.
erec = super.readEnpl oyee(conmarea);
/1 Log the results
pri nt Enpl oyee("readEnpl oyee : ", erec);
} catch (Exception e) {
| og(" Read Exception " + e.toString() + " for "
+ erec. get EnpRecor d() . get EnpNane() . get EnpNaneLast ());
t hrow new | CException();
}
/1 Return the Enpl oyee Record
return erec;

/**********************************************************

* Create a new enpl oyee record.

*/

publ i c Enpl oyeeRecord newEnpl oyee( Enpl oyeeRecord commar ea)
throws | OException, snaException

{

Enpl oyeeRecord erec = (Enpl oyeeRecord) commarea;
try {
/1 Make the renmpte call.
erec = super. newEnpl oyee( comar ea) ;
/1 Log the results
print Enpl oyee( " newkEnpl oyee : ", erec);
} catch (Exception e) {
| og("Create Exception " + e.toString() + " for "
+ erec. get EnpRecor d() . get EnpNane() . get EnpNanelLast ());
t hrow new | CException();

/1l Return the Enpl oyee Record
return erec;

/1 Private Functions
/************************************************************
* Print the Enpl oyee Record
*/
private void printEnmployee(String title, EnployeeRecord enp)
{
EnmpRecor d1V enpi nfo = enp. get EnpRecord() ;
log(title +
enpi nf o. get EnpNane() . get EnpNanmeFirst() + " " +
enpi nf 0. get EnpNane() . get EnpNameM () + " " +
enpi nf o. get EnpNane() . get EnpNaneLast () + ", " +
enpi nf o. get EnpAddr (). get EnpAddr Street() + ", " +
enpi nf 0. get EnpAddr () . get EnpAddr St () + " " +
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enpi nf 0. get EnpAddr () . get EnpAddr Zi p()) ;

}
private void log(String s) {
System out. println(s);
}

3. Changetheej b-jar.xm fileto usethe extension classes. Change the
<ej b- cl ass> toreference cl ust er Sanpl ed i ent Bean asillustrated in the
following example.

<ent erpri se-beans>

<sessi on>
<ej b- nane>Sanpl e i ent </ ej b- nanme>
<hone>sanpl e. Sanpl ed i ent Hone</ hone>
<r enot e>sanpl e. Sanpl ed i ent </ r enot e>
<ej b- cl ass>sanpl e. cl ust er Sanpl ed i ent Bean</ ej b- cl ass>
<sessi on-type>St at el ess</ sessi on-type>
<transaction-type>Cont ai ner</transacti on-type>

</ sessi on>

4. Deploy the sample to each of the machines in the cluster node by referencing

each of the target machines on the EJB deployment list in the WebLogi ¢ Ser ver
config.xm asillustrated in the following example.

<Application Depl oyed="true" Name="SanpleCient”
Pat h=.\ confi g\ mydonai n\ appl i cati ons" >

<EJBComponent Nane="Sanpl eCient" Targets="machl, mach2, mach3"
URL="Sampl eC ient.jar”"/>

</ Appl i cation>

5. Perform aclient request against the EJB that is deployed on the cluster. The
client will look up the home interface for the clustered EJB and get the remote
interface stub for each of the EJBsin the cluster. If you make multiple requests to

the EJB, you should see the requests being clustered based on the cluster
algorithm you selected under WebL ogic Server.

Inthe examplein Listing 5-2, the C i ent Test sampleisused to make the cluster
requests.
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Listing5-2 ClientTest Sample

java sanple.dientTest —u “t3://cluster:7001" —c 10 -i 100

The options are in this exampl e are defined in the following way:

- u option
specifiesthe cluster alias and the port number the WebL ogic cluster
servers are listening on

-c option
specifies 10 concurrent requests to be made, each one on its own
thread

-i option
specifies that 100 requests will be made on each of the concurrent
requests
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