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Tentative Agenda - Day 2
09:00 - 9:30 - LAB 4 ïUsing a wizard to create a Web application that accesses a database 

é   Continuation(60 min) - .

9:30 ï10:00 - Integrating with existing Legacy systems (Java, COBOL/CICS, RPG, etc..) (30 min) 

10:00 - 10:15 - Break (15 Min)

10:15 - 11:15 - LAB 5 ïCalling COBOL from EGL ïAn example using COBOL CICS (60 min).

or    LAB 6 - Calling Java from EGL. (60 min)

or    LAB 6B - Calling RPG from EGL. (60 min)

11:15 - 11:45 - Rational Business Developer and SOA (Service Oriented Architecture). (30 min)

11:45 - 12:45 - Lunch (1 hour) 

12:45 - 2:15 - LAB 7- Creating and Consuming Web Services with Rational Business Developer (90 min)

2:15 - 2:45  - Web 2.0 using Rational Business Developer with  ñEGL Rich UIò (30 min)

2:45 - 3:00  - Rational Business Developer and UML (Unified Modeling Language) (15 min)

3:00 - 3:15  Break (15 Min)

3:15 - 4:45 - LAB 7A ïBuild Web 2.0 application using EGL (60 min)

or   LAB 7B ïModernize existing CICS program with SOA and Web 2.0 (90 min)

or   LAB 7C ïModernize existing RPG program with SOA and Web 2.0  (90 min)

or   LAB 8 ïUML to EGL Transformation, using Rational Software Architect and EGL (60 min)

or   LAB 9 ïEGL and MQ (optional) (60 min )

(on Request) ïMigrating VisualAge Generator to EGL (15 min)

LAB 10 - Migrating VisualAge Generator to EGL (90 min)

4:45 ï5:00 - Conclusions, Customer Experiences, Resources
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Some advice to be successfulé

V Do NOT get frustrated if you cannot finish the lab.. 

This could be your first experience with Eclipse frameworké. 

V If you are behind and have not finished, just go to the folder that has the 

solution workspace              

and 

V The PoT will give you a flavor of working with Rational Business 

Developer and EGL. This is not a replacement for formal education

V We will JUMP over some slides... We kept some slides for future 

reference.
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Presentation objectives

ǒAfter completing this session, you should be able to:

4Understand how EGL integrates with existing legacy  programs

4Have one idea of the integration between EGL and COBOL on systems z or iSeries.

4Code Call or Transfer between EGL and other programs.

4Be able to follow LAB 5 (COBOL), LAB 6 (Java) or LAB 6B (RPG)

ǒRememberéThis PoT is NOT a replacement for the formal IBM Education.

The presentations will give to the audience just the minimum necessary to understand 

the product basics and perform the labs.  

Some of the slides will not be covered and are designed to be future references..
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Presentation Agenda

ǒEGL Calls to Remote Programs (Overview)

ǒEGL Calling Java using EGLôs externalType Part

ǒ EGL Calling Java using JavaLib

ǒJava Calling EGL

ǒEGL Statements ïintegrating with non-EGL Resources on IBM z/OS®

ǒIntegration with COBOL Programs

ǒIntegration with  RPG Programs

We will NOT  cover all slides.. .  Some material here is just for future reference..
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External Programs

ÅJava

ÅCOBOL

ÅRPG/CL

ÅC, C++

EGL Applications Can Access More than Data Sources

Library

Service/InterfaceProgram

Handler

Data Sources

Relational DBMS

- DB2/UDB

- Informix

- SQLServer

- Oracle

- Derby

Non-Relational Files

- VSAM

- QSAM (sequential files)

- MQ, IMS/DB

EGL Business Logic

External

Resources

External Type

In this topic you will 

see how to access 

remote programs, 

specifically calls to:

Java

COBOL

RPG
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Elements of Calling Remote Programs

ǒ There are two categories of remote program call from EGL:

4 Java (for Web 2.0, JavaScript) ïcalled using EGL externalType parts

4 All other languages ïcalled by setting up Linkage Parts for the external programs.  Invoked using 
ordinary EGL call statements

ǒ EGL externalType parts

4 (Version 7) new EGL part type

4 Allows you to define a blueprint (interface) of a Java class and call methods within it, and access data in 

standard EGL parlance ïusing:

Á Content Assist

Á EGL-simple Syntax

ǒ Linkage Parts

4 Sub-part of an EGL Build file (this was covered to a small degree in the previous unit)

4 Used to call: COBOL, RPG, C++ external programs

4 Allows you to define:

Á Program name

Á Location

Á Calling properties and characteristics

4 Then allows you to use the EGL call statement to invoke and pass parameters



© 2009 IBM Corporation

IBM Rational

Discovering the Value of EGL version 7.5  - DAY 2 10

Transferring to and from Java programs

ĄWhy mix EGL and Java technologies?

ÅThere may be situations where you already have some Java classes that you 

want to reuse inside of EGL programs. 

ÅYou may have an existing EGL program that you want to reuse inside of a Java 

class. 
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An externalType part provides the EGL mapping to a Java  Class.. 

Invoking ExternalType functions

ǒ If the class or function is marked static, 

4 Simply invoke it using the name of its externalType part and use dot syntax to reference the methods

typeName . methodName();

ǒ If the class or function is non-static (more typical)

4 Create a variable based on its externalType part ïinitialize it with a new keyword

4 Use it in much the same way you would a library name (use dot syntax for the methods) 

externalTypeVariable.methodName();

externalType Declaration

Two class variables

One custom method

class ñconstructor methodò

Variable of externalType(TaxModule)

Create new (non - static) instance

Initialize class variable values

Call calculateTax routine

EGL externalType Part
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EGL externalType for the AddFields Class
package egljava.demo.logic;

public class AddFields {

int  f01;

int  f02;

int  result;

public int getResult() { return result;}

public void setF01(int i) {f01 = i;}

public void setF02(int i) {f02 = i;}

public int getF01() { return f01;}

public int getF02() { return f02;}

public void setResult(int i) {result = i; }

public void addNoParms() 

{setResult(getF01() + getF02());}

public int addWithParms (int val1, int

val2) 

{return (val1 + val2);}

}

package egl.demo.data;

record WORK type basicRecord

field1 int;

field2 int;

result int;

end

ExternalType AddWithJava   type JavaObject

{javaName = "AddFields", packageName = "egljava.demo.logic"}

function getResult() returns(int);

function setF01( i int in);

function setF02( i int in);

function getF01() returns(int);

function getF02() returns(int);

function setResult(  i int in);

function addNoParms();

function addWithParms( val1 int in, val2 int in) returns(int);

end

EGL

JAVA
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package egljava.demo.logic;

public class AddFields {

int  f01;

int  f02;

int  result;

public int getResult() { return result;}

public void setF01(int i) {f01 = i;}

public void setF02(int i) {f02 = i;}

public int getF01() { return f01;}

public int getF02() { return f02;}

public void setResult(int i) {result = i; }

public void addNoParms() 

{setResult(getF01() + getF02());}

public int addWithParms (int val1, int

val2) 

{return (val1 + val2);}

}

package egl.demo.data;

record WORK type basicRecord

field1 int;

field2 int;

result int;

end

ExternalType AddWithJava   type JavaObject

{javaName = "AddFields", packageName = "egljava.demo.logic"}

function getResult() returns(int);

function setF01( i int in);

function setF02( i int in);

function getF01() returns(int);

function getF02() returns(int);

function setResult(  i int in);

function addNoParms();

function addWithParms( val1 int in, val2 int in) returns(int);

end

EGL

JAVA

import egl.demo.data.AddWithJava;

import egl.demo.data.WORK;

work WORK;

myJavaObj AddWithJava = new AddWithJava();

function addFieldsWithParameters()

  work.result = myJavaObj.addWithParms(work.field1, work.field2);

end

function addFieldsMultipleMethods()

myJavaObj.setF01(work.field1);

myJavaObj.setF02(work.field2);

myJavaObj.addNoParms();

work.result = myJavaObj.getResult();

end

end

EGL

EGL externalType for the AddFields Class
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Java  to EGL using Java Wrapper class

Java Class
public static void main(String[] args) 

throws Exception {

short ID = 40;

CSOLocalPowerServerProxy 

proxy = new CSOLocalPowerServerProxy();

Te01aWrapper wrapper =

new Te01aWrapper(proxy); 

Te01w01 work = new Te01w01();

work.setId(ID);

Work Area
package egl.demo.data;

record TE01W01 type basicRecord

03 ID smallInt;

03NAME char(9);

03  SALARY decimal(7,2);

03  COMM decimal(7,2);

03  MESSAGE char(50);

end



© 2009 IBM Corporation

IBM Rational

Discovering the Value of EGL version 7.5  - DAY 2 15

Java  to EGL using Java Wrapper class

ÅCreate the Java Wrapper classes that interact with the EGL-generated Java.

ÅThe parameters passed to and returned from the EGL program, as well the EGL program will be wrapped in Java code

ÅA new Build Descriptor is required and also special part named Linkage Options in order to produce the required Java 

components.
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Java  to EGL using Java Wrapper class
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EGL Statements ïintegrating with non-EGL Resources on z/OS

ǒCALL statement

4For IBM CICS®, IMS or batch

4No Commits

4Same run unit (LUW)

ǒTRANSFER to transaction

4 For CICS or IMS

4 Commit, close files, close cursors and starts a new transaction

Example Transferring to an  external CICS program - (EXEC CICS START )

Example Calling an external CICS program ï(EXEC CICS LINK)
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EGL Statements ïintegrating with non-EGL Resources on z/OS

ǒTRANSFER to program 

4 Does not Commit/rollback but closes file, release locks and start a 
program in the same run unit

ǒSystem function VGLib.startTransaction(request)  starts a run unit 
asynchronously.

4 Does not affect the transferring program (databases, file, locks, 
etc..)

4Old Call CREATX ïissue a CICS START

Example Transferring to an external CICS program - (EXEC CICS XCTL )

Example Starting an asynchronous CICS transaction associated to a printer
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EGL ïCall to  Remote Programs (COBOL or Otherwise)

ÁEGL Call statement identifies the program

ÁParameters:

ÁCan be individual data items, records or records containing an array
ÁPassed as values across network

ÁConverted to pointers on mainframe as needed
ÁData converted on Client side before sending to mainframe
ÁAll are treated as in/out parameters (sent both ways)

ÁEGL communications layer
ÁProvides the interface to various target specific communication protocols
ÁYou do not need to know anything about how to make remote call 

The details of making the connection to C.I.C.S. from IBM WebSphere® are contained in an EGL 
ñbuild fileò in a linkage options part
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package egl.programs;

program CALLPROG type BasicProgram {}

awork COMMAREA;

program_name string;

function main()

try

program_name = "LAB5SER" ;

call program_name (awork) {IsExternal = yes } ;

onException (exception AnyException)

writeStdOut(exception.message) ;

end

end

end

record COMMAREA type basicRecord

02  CustNo    num(2);   //02  CustNo PIC 99.

02  LastName  char (25); //02  LastName    PIC A(25).

02  FirstName char (15); //02  FirstName   PIC A(15).

02  Address1  char (20); //02  Address1    PIC X(20).

02  City      char (20); //02  City        PIC A(20).

02  State     char (5);  //02  State       PIC A(5).

02  Country   char (15); //02  Country     PIC X(15).

02  SRetCode  num(1);   //02  RetCode  PIC S9.

end

EGL ïExample Dynamic Call
Since EGL V7.0



© 2009 IBM Corporation

IBM Rational

Discovering the Value of EGL version 7.5  - DAY 2 21

Example calling COBOL/CICS from via Java J2C 

LAB5SER

Called 

Program)

CICS

1

WebSphere Application Server

2
3
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Calling RPG Programs - Overview

ǒ Calling a RPG, COBOL, CL, or other program on the System i from EGL is as simple as 

coding:

call ñmyProgramò  (parm1, parmN);

ǒ The facility is however extremely flexible and supports the many options that may be required 

to support many possible options and configurations.  EGL takes into account the many 

possible runtime options that may affect how you run your jobs and call the RPG programs.  

ǒ EGL uses the System i Toolbox for Java to call programs on the System i.  The toolbox in turn 

uses the IBM i5/OS® Remote Command server that is a part of the i5/OS Host Servers.  

ǒ The Remote Command server in i5/OS consists of a server daemon program that listens for 

TCP/IP requests from ñclientsò.  This program is QZRCSRVSD which runs in the QSYSWRK 

sub-system.  

ǒ When the Remote Command Server starts, it starts a number of ñworkerò jobs that process 

requests in the QUSRSYS sub-system.  These jobs are all named QZRCSRVS.
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iSeries ïi5 Machine

QSYSWRK SBS

QZRCSRVSD (Remote Command Server - daemon)

TCP/IP

QUSRWRK SBS

QZRCSRVS QZRCSRVS QZRCSRVS

Pre-start Jobs

QZRCSRVS QZRCSRVS

Evoked Jobs

QEGL YourLIB

EGL Client

EGL Program

EGL Communications

QVGNSVR

QVGNRNCL QVGNSETP YourPgm

Source File:

QVGNSAMP

EGL Calling System i Programs

1

2

Java Toolbox

Class 3

4

5

6
7

1. Call statement issued (call YourPgm)

2. EGL Java400 comm layer does data 

conversions and invokes JT400 APIs 

3. JT400 Toolkit invokes iSeries Remote 

Command Server

4. iSeries Remote Command Services is 

used (prestarted jobs first)

5. EGL Catcher program (QVGNSRVR) is 

invoked from QEGL library

6. QVGNSETP invoked to set library list if 

needed (CAN BE CUSTOMIZED)

7. QVGNRNCL is invoked from user library 

(REQUIRED TO BE COPIED THERE) to 

set commitment control

8. Called program is invoked from user

library

8
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Key Linkage Options Properties ïSystem i

pgmname Program being called

conversionTable Name of conversion table

CSOE037 is conversion to US English 

(EBCDIC)

library System i library containing the called 

program

(note: must also contain copy of 

QVGNRNCL)

location Host name of the system I machine

luwControl Tells EGL runtime to commit/rollback at 

end of each call (on return)

remoteBind Linkage information is set at generation 

time

remoteComType Tell EGL communications layer what 

protocol to use

remotePgmType Specifies called program is EGL or non-

EGL



© 2009 IBM Corporation

IBM Rational

Discovering the Value of EGL version 7.5  - DAY 2 25

Calling RPG Programs ïSteps required

4One time step

- Add the iSeries JT400 toolkit to your project and Java Build Path

4Once for each RPG program to call

- Add an EGL Linkage Part and create multiple 

entries (one per called program). 

4For each call

- Code the business logic to call the RPG Program, from an EGL ñclientò

logic part:

-
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Session summary ïWe discussed..

Á EGL integration to Remote Programs

Á EGL Calling Java using EGLôs externalType Part

Á EGL Calling Java using JavaLib

Á Java calling EGL

Á EGL Statements ïintegrating with non-EGL Resources on z/OS

Á Integration with COBOL Programs

Á Integration with  RPG Programs

ĄYou are able now to play with Rational Business Developer and EGLé
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LAB 5 ïCalling COBOL from EGL ïAn example using 

CICS and Java connectors (30 min ï60 min)

Å Shows how to create a simple Web page using the combination Java Server Faces (JSF) and EGL that will invoke a 

COBOL/CICS program using J2EE Connectors (J2C). You will see how this can be done without directly coding 

Java, but using EGL that will generate the Java. The Java code created will be executed under WebSphere 

Application Server using Managed Connection Factory.

Å You donôt need to have a good understand of Java, COBOL or CICS to follow this lab. All the code is already 

created and you will just understand how this was done.

Å WebSphere Developer for zSeries (WDz) V7 with Rational Business Developer  is required to code and test the 

example described here. 

1.  Check if COBOL/TXSeries Server is 

working and that CTG is configured.

2.  (Optional) Understand the existing 

COBOL/CICS server program and the EGL 

and the WebSphere Application server J2C 

configuration.

3   Test the JSF/EGL application to invoke 

the COBOL/CICS

Objectives

Key Activities
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LAB 6 - Calling Java from EGL (30 min) 

Å This lab describes how to mix Enterprise Generation Language (EGL) and Java with Rational 

Business Developer. It shows how an EGL program can call Java, using the Java Access functions.

1.  Create an EGL Web project

2.  Code the Java class to be used

3.  Create the JSF/EGL components 

4.  Debug the entire application using EGL 

debugger

Objectives

Key Activities
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LAB 6B ïCalling RPG from EGL ï( 60 min)

Do you want to invoke RPG from EGL? Do you want to use JSF/EGL as a front end to an existing RPG program? 

This tutorial describes how to write EGL code that calls programs (RPG, COBOL, CL, CL Commands, or programs 

written in any supported language) on your i5/OS machine. You will use RPG as an example in this lab.

Calling an existing i5/OS program from EGL has been very much improved in V 7.1 and is even easier in 7.5 with the 

new EGL services wizard in Rational Developer for i for SOA Construction (RDi for SOA).

EGL leverages the IBM i Toolbox for JavaÊ which in turn utilizes the IBM iôs Remote Command Host Server 

(QZRCSRVSD in the QSYSWRK subsystem). 

1. Import a project with EGL code generated using 

RDi for SOA.

2. Write the JSP page and  the EGL code to call the 

RPG program

3. Test the code using Tomcat application server

4.  (Optional) Debugging the EGL code

5.  (Optional) Understand the EGL configurations to 

call the IBM i program. 

Objectives

Key Activities
Application 

server

JSF

RPG Program

http://www-01.ibm.com/software/awdtools/developer/rdisoa/
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Labs general instructions

1.Boot the Basic Windows, usually there is no passwords.

2. Start VMware®, usually using this Icon:

3.  Boot the XP VMWARE Image

4. User id Ą db2admin and password Ą db2admin

5. If VMware is not using the full screen use the icon           or Ctrl+Alt+Enter

6. You could use the Lab instructions in HTML format, using Internet Explorer : 

Look for RBD 7.5 POTé
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7.Follow exactly what is described in the lab

8. If you could not complete the lab donôt get frustratedé 

9. Close Rational Business Developer when finished the lab..  Use the correct 

assigned LAB workspace.

Labs general instructions
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Tentative Agenda - Day 2
09:00 - 9:30 - LAB 4 ïUsing a wizard to create a Web application that accesses a database 

é   Continuation(60 min) - .

9:30 ï10:00 - Integrating with existing Legacy systems (Java, COBOL/CICS, RPG, etc..) (30 min) 

10:00 - 10:15 - Break (15 Min)

10:15 - 11:15 - LAB 5 ïCalling COBOL from EGL ïAn example using COBOL CICS (60 min). 

or    LAB 6 - Calling Java from EGL. (60 min)

or    LAB 6B - Calling RPG from EGL. (60 min)

11:15 - 11:45 - Rational Business Developer and SOA (Service Oriented Architecture). (30 min)

11:45 - 12:45 - Lunch (1 hour) 

12:45 - 2:15 - LAB 7- Creating and Consuming Web Services with Rational Business Developer (90 min)

2:15 - 2:45  - Web 2.0 using Rational Business Developer with  ñEGL Rich UIò (30 min)

2:45 - 3:00  - Rational Business Developer and UML (Unified Modeling Language) (15 min)

3:00 - 3:15  Break (15 Min)

3:15 - 4:45 - LAB 7A ïBuild Web 2.0 application using EGL (60 min)

or   LAB 7B ïModernize existing CICS program with SOA and Web 2.0 (90 min)

or   LAB 7C ïModernize existing RPG program with SOA and Web 2.0  (90 min)

or   LAB 8 ïUML to EGL Transformation, using Rational Software Architect and EGL (60 min)

or   LAB 9 ïEGL and MQ (optional) (60 min )

(on Request) ïMigrating VisualAge Generator to EGL (15 min)

LAB 10 - Migrating VisualAge Generator to EGL (90 min)

4:45 ï5:00 - Conclusions, Customer Experiences, Resources
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09:00 - 9:30 - LAB 4 ïUsing a wizard to create a Web application that accesses a database 

é   Continuation(60 min) - .
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10:00 - 10:15 - Break (15 Min)
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or    LAB 6B - Calling RPG from EGL. (60 min)

11:15 - 11:45 - Rational Business Developer and SOA (Service Oriented Architecture). (30 min)

11:45 - 12:45 - Lunch (1 hour) 

12:45 - 2:15 - LAB 7- Creating and Consuming Web Services with Rational Business Developer (90 min)

2:15 - 2:45  - Web 2.0 using Rational Business Developer with  ñEGL Rich UIò (30 min)

2:45 - 3:00  - Rational Business Developer and UML (Unified Modeling Language) (15 min)

3:00 - 3:15  Break (15 Min)

3:15 - 4:45 - LAB 7A ïBuild Web 2.0 application using EGL (60 min)

or   LAB 7B ïModernize existing CICS program with SOA and Web 2.0 (90 min)

or   LAB 7C ïModernize existing RPG program with SOA and Web 2.0  (90 min)

or   LAB 8 ïUML to EGL Transformation, using Rational Software Architect and EGL (60 min)

or   LAB 9 ïEGL and MQ (optional) (60 min )

(on Request) ïMigrating VisualAge Generator to EGL (15 min)

LAB 10 - Migrating VisualAge Generator to EGL (90 min)

4:45 ï5:00 - Conclusions, Customer Experiences, Resources
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Presentation objectives

ǒAfter completing this session, you should be able to:

4Understand IBM SOA architecture

4Have one idea of the how services can be created and consumed using Rational Business 

Developer and EGL 

4Be able to follow LAB 7

ǒRememberéThis PoT is NOT a replacement for the formal IBM Education.

The presentations will give to the audience just the minimum necessary to understand 

the product basics and perform the labs.  

Ą Some of the slides will not be covered and are designed to be future references..
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Presentation Agenda

ǒWhy SOA

ǒIBM SOA Reference Architecture

ǒXML, SOAP, WSDL

ǒCreating and consuming Services using Rational Business Developer

ǒEGL  Services

ǒEGL Interfaces
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Business flexibility depends on IT flexibility

ñTodayôs IT architectures are the biggest roadblocks most 

companies face when making strategic moves.ò

ïMcKinsey 

ñFlexible IT, Better Strategyò

Why are todayôs architectures roadblocks?

ÅComplexity

ÅMonolithic and siloôd applications

ÅHidden interfaces

ÅCustom coded connections

ÅNot designed for change

Actual application architecture for a consumer electronics company


