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Agenda

= Introduction

= Middle Tier

* WebSphere Application Server
- J2EE
— Servlets, JSP’s and JSF
- EGL

= Client

- HTML
= Connectivity

* Web Services, XML, SOAP, WSDL
= Business Tier

« CICS
+ COBOL
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Modern “CICS” architecture

CICS TS

Transaction

. 3270 Integrationf Business Data
Client Presentatio logic logic access
[P] | B D

= Best practice in CICS application design is to separate key elements of
the application, in particular:

— Presentation logic 3270, HTML, XML

— Integration or aggregation logic Menu, router, tooling

— Business logic COBOL, PL/I, Reusable component
— Data access logic VSAM, DB2, IMS, ...

= Provides a framework for reuse and facilitates separation of concerns,
clear interfaces, ownership, and optimisation
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“Modern” Multitier Architecture
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It's not that different

J2EE Modern Traditional cics

Defines screens, forms
and formats

Manages screen I/O and

application flow EXEC CICS Send

/Receive

Session
anagement

Validate Input

Screen and data
validation

Business processing and Business
data I/O

Ccou
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The Middle Tier
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The Java platform

= Java is an object-oriented
programming language
developed by Sun Microsystems

= Java has a set of standardized Java Program
class libraries that support
predefined reusable functionality Java API

= Java has a runtime environment _ _
that can be embedded in Web deie e el
browsers and operating systems

Host Platform

= Many popular Ul / Session
frameworks are built on Java
processing
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Procedural and object oriented
approaches — example

= System requirement

— Banking system model withdrawing money from a savings account

= Procedural approach
— ldentify where the data is stored
— List the algorithmic steps necessary to perform the action

= Object approach

— ldentify what objects are involved; these objects will directly relate
to real life objects (Bank, SavingsAccount, Teller and Transaction)

— Show how these objects interact:

* To enforce business rules for withdrawals
+ To modify the balance

Both have advantages in SOA — in the right place
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What is an Application Server?
= Provides the infrastructure for running y 4

applications that run your business

— Insulates applications from hardware,
operating system, network...

— Provides a common environment and
programming model for applications

* Write once, run anywhere (J2EE)
* Platform for developing and deploying

Hardware, Operating System,

Web Services Database,

Network, Storage...

— Provides a scalable, reliable transaction
engine for your enterprise

What is WebSphere Application Server?

= WebSphere Application Server is a platform on which you can run Java-
based business applications

= It is an implementation of the Java 2 Enterprise Edition (J2EE)
specification

= It provides services (database connectivity, threading, workload
management, and so forth) that can be used by the business
applications

9 © 2007 IBM Corporation
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What is J2EE?

= J2EE - Java 2 Enterprise Edition

— A run-time platform used for developing,
deploying, and managing multitier
server-centric applications on an
enterprise-wide scale

Hardware, Operating System,
Database,
Network, Storage...

=J2EE defines four types of components
which must be supported by any J2EE product
— Applets
* Graphical Java components which typically execute within a browser
* Can provide a powerful user interface for other J2EE components
— Application client components
» Java programs which execute on a client machine and access other J2EE components
— Web components
* Servlets and JavaServer Pages
* These provide the controller and view functionality in J2EE
— Enterprise JavaBeans
» Distributed, transactional components for business logic and database access
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Web page content

= Content delivered to a client is composed from:
— Static or non-customized content

— Customized content

= Page layout and style are managed through HTML, XSL

ﬂtomic Bank and

Trust Inc.

Loan ID 00000040

Account 1234-50-1278 Dynami
Amount 10352 @ Content
Principal 37.50

Interest 74.02

save submit
Today's News
* Atomic Bank
Announces Fourth
Quarter Results T

| Home | Search | Products | }

Copyright | Trademarks =
1188 1

Static
Content
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Typical J2EE Web Application Model

= Arequest is sent to a servlet that generates dynamic
content and calls a JSP page to send the content to the
browser, as shown:

MVC Design Pattern

1—p Servlet

Request (Controller)

2
5
= 3 JavaBean b
m
5
< JSP
Response (View) 4 EIS

Web Container
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What Is a Servlet?

= A servlet is a standard, server-side component of a J2EE
application which executes business logic on behalf of an
HTTP request

— Runs in the server tier (and not in the client)

— A pure Java alternative to other technologies, such as CGI
scripts

— Managed by the Web container

= Servlets form the foundation for Web-based applications
in J2EE

request

s

response
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A Simple Java Servlet Example

package com.ibm.example.servlet;

import
import
import
import
import
import
public

javax.servlet.http.HttpServlet;
javax.servlet.http.HttpServletRequest;
javax.servlet.http.HttpServletResponse;
javax.servlet.ServletException;
java.io.IOException;

java.io.PrintWriter;

class VerySimpleServlet extends HttpServlet {

public void doGet (HttpServletRequest request,

HttpServletResponse response)

throws ServletException, IOException {
String browser = request.getHeader ("User-Agent");
response.setStatus (HttpServletResponse.SC OK); // default
response.setContentType ("text/html") ; // default
PrintWriter out = response.getWriter();
out.println ("<HTML><HEAD><TITLE>Simple servlet");
out.println("</TITLE></HEAD><BODY>") ;
out.println ("Browser details: " + browser);
out.println ("</BODY></HTML>") ;

© 2007 IBM Corporation
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What is JSP (JavaServer Pages)?

= JavaServer Pages is a
technology that lets you
mix static HTML with
dynamically generated
HTML

= JSP technology allows
server-side scripting

= A JSP file (has an
extension of .jsp) contains
any combination of:

— JSP syntax

— Markup tags such as
HTML or XML

<HTML>
<HEAD><TITLE>Our WebSite Home</TITLE></HEAD>
<BODY background="image.jpg" text="#ffffff">
<TABLE>

<TR><TD>

<Hl>Welcome to Our WebSite</H1>
</TD></TR><TR><TD>
<H3>Today's date is

<%= new java.util.Date () %>

</H3></TD>
<TD>see <A href="breaking.html">

breaking news</A>.

A simple JSP examp

</TD></TR>

</TABLE> Welcame to Our WehSite
</BODY> = date is Fri

</HTML> 111:11:241 EDL

A

© 2007 IBM Corporation
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JSP or Servlet?

= Writing HTML code in a servlet is tedious and difficult to

maintain

Java code embedded in a JSP is difficult to reuse and
maintain

Use servlets to:

— Determine what processing is needed to satisfy the request
— Validate input

— Work with business objects to access the
data and perform the processing needed
to satisfy the request

— Control the flow through a Web application

Use JSP pages to format and displaying
the content generated by your servlets

© 2007 1BM Corporation



Software Group

What is JavaServer Faces?

= JavaServer Faces (JSF) is a framework for developing
Web-based applications.

— A framework is a skeleton or foundation of an application

* Provides code, resources, concepts and best practices upon which
applications are constructed

= The main components of JavaServer Faces are:
— An API and reference implementation for:

* representing Ul components and managing their state

+ handling events, server side validation, and data conversion
+ defining page navigation

* supporting internationalization and accessibility
+ providing extensibility for all of these features

— A JavaServer Pages (JSP) custom tag library for expressing Ul
components within a JSP page

— EGL, IBM’s enterprise generation or business language
supports JSF

© 2007 1BM Corporation
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What is EGL?

Enterprise Generation Language (EGL)

= |s a development environment and programming
language that lets users write full-function
applications quickly

= Can be used to create text-based user interfaces for
migration of existing applications

= Focus is on the business problem rather than on
software technologies

= |s written independently of the target platform
= Can be generated into Java or COBOL programs
= |s well-suited to procedural programmers

= |s a high-level language which promotes iterative
development and testing early in the development
cycle
18 © 2007 1BM Corporation
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EGL - generation

= Runtime code generated for
appropriate platform

“Write EGL once,
deploy anywhere”

— Java for Windows, Linux, and so

forth
— COBOL for z/0S D)
— Uses SQL transparently D) Run COBOL
= EGL can be used to create o

“full” Web-based Develop Eiijfff‘r’ai}/"

applications including Web = / Run Java

Urs

— JavaServer Faces application is
generated for runtime code

— Runs on WebSphere Application WebSphere Application Server
Server

Generate z/OS

19 © 2007 IBM Corporation



EGL — key high level language
abstractions

=Data Access:
— Common Verbs for data access (Get, Add, Replace, Delete)
— Abstracts access to SQL, Indexed, Relative, Serial, DL/I, MQ, Services
— Allows complete access to SQL statement if needed

— Common Error Handling

function allloans ()
loans LoanRec[];
get loans;

end

function loansInFlorida ()
loans LoanRec[];
get loans with #sql{
select *
from LOANREC
where state = "FL"};
end

= Remote Invocation
—Call COBOL, RPG, C, Java

— Linkage information separated from
code...simplifies development

T €
/tﬁction callHelloWorldOniSeries ()
salutation char(30);
call helloworld salutation;
end

20

=Validation/Editing Rules
— Define formatting & validation rules once in common place

— Reuse data items for Records, screens, reports

Dataltem Password char (10) { -
validatorFunction = "passwordvValidation", =
displayUse = secret, 2

displayName = "Enter your Password",
inputRequired = yes}

end

=Transaction Control:
-JDBC, CICS, IMS

function loansInFlorida ()
startTransaction (myLoanTransaction) ;
commit () ;

rollback() ;
end

© 2007 1BM Corporation



=Page Handlers
— Contain functions and data related to a .jsp =Report Handler
— Call-out to EGL “ReportHandler”
— Open Source Reporting Framework

ReportHandler customerList

function afterPageInit ()

— Should be mostly “Controller Logic”

PageHandler customerInfoPage {
view = "customerInfoPage.jsp",
title = "Customer Information",
onPageLoadFunction = "onPageLoad"}

function onPageload ()
loans LoanRec(]; end

get loans;
end

end

Controller Logic/User Interaction'

EmplReport.jasper

Busi Logi
l usiness Logic . Services

*Programs —“Business Logic” for web apps

— Used for single point of entry situations ~Multiple entry points

—TUI program, Batch program, GUI program ~ Invoke by function

Program MyProgram Service Customer
function myFunction () Function getAllCustomers ()
salutation char (30); end
call helloworld salutation; tc

end
end

21
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EGL and JSF

Fish Birds Cats Dogs Reptiles
Ordeid 1
Orderdate: 06/18/2004
Totalprice:  $116.00
Temid | Description Quantitlfem Totallmage

EST-16Persian I} 512,00 4

e———

EST6Bddg 1 SO im
Order Total $116.00

22

Res

Controller Model

Invokes
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JSP’s / JSF / EGL and COBOL

= JSP’s are synonymous with EXEC CICS Send Map and Receive
Map processing

— If a CICS program only processed screens — to request business processing
— or work — it would need to either Link, XCTL or Calls in COBOL.

— JSP is a similiar concept.

Java Server Faces provides a framework to build Ul oriented forms
linked with processes such as Web Services.

— Performs similar function as existing CICS programs which perform
send/receive processing and input validation.

Java server faces consist of Java Server pages — which handle the
build and catching of forms and user information — and page

handlers which validate information and provide control calls into
back end services.

23 © 2007 IBM Corporation
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EGL Web — C.I.C.S. Programming

Similarities

Page Data

BMS Map Fields

Load values from the database

“Send map”

“‘Receive map”

Process user-input values

Update Database

~

packayge pagehandlers:
import data.*;

PageHandler ordershycustomer {view="ordersbycustomer.jsp"™, onPageload=onPageLoad}

(-/IPage data - eguivalent to I/0 area for screen values

custower Customer;

dt.  char(33);

orders order[];

sel int[] {selectFromList=0Orders); //Inceger array - bind ©o Row Selection
OrderRec Order: //5Single Order record — for update of checked rows

ffvars for combo-hox
comboBox3el char (12) {selectFromlist=valuelistirray,selectType=value}; /[ /Display

wvaluelistlirray char(12)[]; J#/Tewp holding array for state walues

J int ; JfLoop ctr - max number of rows in Customers dynsmic array
i int ;

s int;

Function onPageload(cid int) //Receives control upon entry
dt=sysvar.currentFormattedbate;

customer.CUSTONER ID=cid;

CustomerLib.getCustomer (Customer) ; //Load customer dats from the datshase
5 = sgleode;

OrderLib.ordersByCustomer (cid, Orders): //Load order data from the database

end

Function updateCrders() //Receives control upon button-clicked event

arrayMax int; /isel (array) is created to the size of # of checked rows
arrayMax = size(sel): JfGet this size (= # of checked rows)
idint; //irray loop ctr
i=1; //Initialize loop ctr
j int; //Declare temp wvarisble to hold indexed valus in sel
while (i <= arrayMax) //Loop through all checked rows in Sel array
j = sel[i]: /fassign each sel[i] walue Lo temp var.

move Orders[j] to OrderRec bymame; //Move the fields
orderrec. ORDER_STATUS = comboBoxdel:

OrderLib.updateCrder (OrderRec) ; //Update the DE

i = i+ 1: JfDon’t forget to increment the array loop ctr

end

© 2007 1BM Corporation
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The Client
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HTML

= HTML performs similar processing as BMS or MFS maps. It defines the screens and
fields, colors, and interactions, although the technologies and implementations of
course are different.

= Hypertext Markup Language consists of:

— Hypertext. The way of creating web documents — and of linking multiple documents
together. HTML offers support for both document as well as multimedia links.

— Tags or controls: Pieces of code that are used to create links. All browsers let you know
when you've selected an active area of the screen.
«  For example <head> marks where a heading starts and </head> marks where it ends.
» Popular tags include:
— Text Tags — Logical structure for content
— Link Tags — to links such as hyperlinks, image links
— Style sheet tags — how content is rendered ks
— and many more....

= See the green screenshot — displayed inside of the
WDz BMS Map Editor, together with with the BMS
Macros that are input to generate the code - that
upon execution causes the “green screen” to be
displayed.

— WDz provides similar support for HTML screens

[
© 2007 1BM Corporation




BMS and HTML

BMS

Name and overall format of map - Includes items such as
input/output, whether keyboard should be enabled, types of
terminal, colors, size etc. are defined.

SAMPDB2 DFHMSD
TYPE=&SYSPARM,MODE=INOUT,LANG=COBOL,STORAGE=AUTO,

*

CTRL=FREEKB,EXTATT=YES,TERM=3270-2,TIOAPFX=YES, *
MAPATTS=(COLOR,HILIGHT,OUTLINE,PS,SOSI), *
DSATTS=(COLOR,HILIGHT,OUTLINE,PS,SOSI)

DFHMDI SIZE=(24,80), *

COLUMN=1, *

LINE=1

MAP1

Headings and text fields. Defined with DFHMDF macro. You see
position, length, initial value, and field attribute below.

DFHMDF POS=(3,1),LENGTH=27, *
INITIAL='Please type Employee Number', *
ATTRB=(PROT,NORM)

Input Fields. Defined with DFHMDF macro. You see a name (which
ultimately defines storage size (and Cobol copybook field
definition), and a difference with the field defined as unprotected
— information can be entered.

EMPONUMINPUT DFHMDF POS=(3,29),LENGTH=6, *
ATTRB=(UNPROT,NORM),HILIGHT=UNDERLINE

27

HTML

Headings — Overall definition, including whether Java Server faces
tags will be used, a heading, and stylesheet definition.

<HEAD>

<%@ taglib uri="" " prefix="f"%>

<%@ page language="java" contentType="text/html; charset=CP1252"
pageEncoding="CP1252"%>

sun.

<META http-equiv="Content-Type" content: P1252">
<META name="GENERATOR" "IBM D Platform">
<META http-equiv="Content-Style-Type" ">

<LINK href=' .css" rel="sty " type="text/css">
<TITLE>MAP1</TITLE>

Text headings including location definition, colors, attributes, etc.
f:view> <BODY>

<hx:scriptCollector id="scriptCollector1"><h:form styleClass="form" dir="1Itr"
id="form1"><table><tr><td colspan="20">&nbsp;</td>

<td colspan="22" nowrap><font color="#ffff00" ploy
<td>&nbsp;</td>

<td nowrap><font color="#0000ff"></font></td>

<td colspan="36">&nbsp;</td>

<tr><td colspan="80">&nbsp;</td>
<tr><td>&nbsp;</td>

<td colspan="27" nowrap><font color="#00ffff">Please type Employee Number</font></td>

Record Viewer

Input fields

<td>&nbsp;</td>

<td colspan="6" nowrap><h:inputText
value="#{pc_MAP1Page.map1Bean. i }" requi
#00ff00" size="6" id=" i ></h:ii T

<td>&nbsp;</td>

<td colspan="44">&nbsp;</td>

<tr><td colspan="80">&nbsp;</td>

<tr><td>&nbsp;</td>

"false" style="color:

© 2007 1BM Corporation
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Connectivity

Web Services
JCA

MQ
Etc.

© 2007 1BM Corporation
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Web Services

= Architecture for

uDDI
Registry

— Application to application

+ Communication publish
« Interoperation WSDL
= Definition:

Service
Broker

Browser

Browser
SOAP

SOAP

— Web Services are
software components
described via WSDL that
are capable of being
accessed via standard
network protocols such as
SOAP over HTTP WS»i

= WS-l.org (Web Services TSP EABLIY :
Interoperablity Organization)

— Ensure interoperability

bind, invoke

Service
Provider

Requester

Client
Application

The entire industry is agreeing
on one set of standards !!

29
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Web Services Enablement Styles

WSDL

N £

Language
structure(s)

© 2007 1BM Corporation
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Where a wrapper program fits in

Conversion W Business
rapper Ll
o (SOAP © “ [
Pipeline COMMAREA) Program ode

31 © 2007 1BM Corporation



Software Group

XML Terminology

32

SOAP and WSDL are based on XML
A tag / attribute based syntax
Format of XML file described in
— DTD — Document Type Definition
—  XSD — XML Schema Definition
XML files are
— Well-formed (syntax is ok — matching tabs, etc.)
— Valid (obeys rules in DTD or XSD) (CICS can validate)
Namespaces
— Avoids name collisions

— A set of names (XML tags) that apply to a certain space
in a document

© 2007 1BM Corporation
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XML — Basic Parts

<?xml version="1.0" standalone="no" encoding="UTF-8" 7>q—— XML Declaration
<!DOCTYPE shirt SYSTEM "http://shirts.com/xml/dtds/shirt.dtd"> g~ Document

<shirt> <€4—rroot element type
<mode1>CICS Tee</model> <4—child of root declaration
<brand>Tommy Hilltop</brand> <4—end tag
. - start tag
<price currency="USD“>10.95</price> 4—1attribute

<fabric content="70%“>cotton</fabric> 4—Aattribute
<fabric content="30%">polyester</fabric>
<on_sale/>
<options>
<coloroptions>
<color>red</color>
<color>white</color>
</coloroptions>
<sizeOptions>
<!-- Medium and Targe are out of stock -->
<size>small</size>
<size>x-large</size>
</sizeOptions>
</options>
<order_info>Call &phone;</order_info>
</shirt>

<4—-empty element

44— comment

«4— entity reference

33 © 2007 1BM Corporation
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Simple Object Access Protocol (SOAP)

= An XML-based protocol for exchanging of information in a
decentralized, distributed environment

= An open standard whose main goal is to facilitate interoperability

= A protocol which is not tied to any operating system, transport
protocol, programming language, or component technology

message
envelope

optional
headers

message
Da 0ad

message
envelope
(trailer)

SOAP spec defines how to do this!

* XML Message Envelope
= service requested
= routing information
—message type
= date/time stamp
* XML Message Headers
= authentication
- transaction context
* XML Message Payload
= data understood by target

application-specific
message vocabulary

® XML Message Trailer
= closing tags
- optional message digest

Soap envelope
vocabulary

s
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SOAP: Request Message

<SOAP-ENV:Envelope

xmlns : SOAP-ENV=

"http://www.w3.0rg/2001/06/soap-envelope"
SOAP-ENV:encodingStyle=

"http://www.w3.0rg/2001/06/soap-encoding">
<SOAP-ENV :Body>

<m:GetLastTradePrice xmlns:m="Some-URI">
<symbol>IBM</symbol>

app-specific
</m:GetLastTradePrice> message
</SOAP-ENV : Body>
</SOAP-ENV : Envelope>

SOAP envelope

© 2007 1BM Corporation



SOAP: Response Message

Software Group

Result

returned

<SOAP-ENV:Envelope

</SOAP-ENV :Envelope>

xmlns : SOAP-ENV=

"http://www.w3.0rg/2001/06/soap-envelq
SOAP-ENV:encodingStyle=

"http://www.w3.0rg/2001/06/soap-encgding">

<SOAP-ENV : Body>
<m:GetLastTradePriceResponse
xmlns :m="Some-URI">
<Price>134</Price> app-specific
</m:GetLastTradePriceResponse>message
</SOAP-ENV : Body>

36
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WSDL - Web Service Description Language

= Open Standard

to invoke it

IDEs

Major sections are:

— Service Interface (operations, input,

output)

— Service binding (protocol binding)
— Service implementation (location of

service)

37

XML resume describing what a Web
Service can do, where it resides, and how

Machine readable, generated, used by

Similar in purpose to IDL, but in XML form
Can be One or multiple documents

( definition \
abstract
service
interface
definition
how the
service is binding
implemented
Ioca?non of service
service port

J
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WSDL.: Logical Contents

38
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Service Interface

— Operation (business functions)
* Input Message ( 0 or 1) and Output

Message (O or 1)
— 1 or more parts

— Parts may be simple or complex

— Complex parts may have
multiple elements

Service binding

— Definition of the physical service
interface implementation

Service Implementation
— Location of the service

abstract
service
interface
definition

how the
service is
implemented

location of
service

-

( definition \

binding

service
port

J
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WSDL: Physical Contents

= Definitions — highest level tag

39

types — definition of complex parts

message — a grouping of 1 or more parts
+ parts — simple or complex (complex points to a type)
portType — a grouping of operations
+ operation — correspond to business functions
— input — points to input message
— output — points to output message
— fault — can be returned when stuff goes wrong

binding — physical associations to operations

+ operation — implementation of a portType operation
service — grouping of ports

« port — location of associated binding

© 2007 1BM Corporation
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CICS as a service provider

TCPIPSERVICE

[ |
CSOL
Service
Requester ~

Pipeline

URIMAP

atching handlers
. URIMAP VT A

\HF_S/ handlers
pipeline Rnamis VT A

| o9 J—u__| handlers
WSDL PIPELINE V1 A

N )
data mapping
CICS provided

dynamic
install

utility

Business
Logic

WEBSERVICE

Language
structure
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Defining the CICS Web Services Resources

= Define a TCPIPSERVICE (or WMQ) and a PIPELINE

= Then install the PIPELINE definition and issue CEMT
PERFORM PIPELINE SCAN

= CICS uses the PIPELINE definition to

— Locate the WSBInd file

— From the WSBInd file, CICS will dynamically create a
WEBSERVICE resource

— CICS will also dynamically create a URIMAP definition

= Can define everything individually if preferred

41 © 2007 IBM Corporation
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CICS usage of the WSBind file

= CICS as a service provider

Service
Requester

42

N
WEBSERVICH WSBind
resource WSDL file

Service
Provider

data structure# Data mapping

————
WSBind WEBSERVICE
file resource

‘ wsDL
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The Business Tier
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Group

CICS as a Web service requester

CICS TS V3.1

Client Application

Service Service
Requester Provider

Data Mapping
Language

structure
10101001

Handler EE.'E:;
chein HTTP or

DAP

WebSphere MQ

44

| WSBind I<—

— Dynamic install
HFS CSD
1. Develop 2. Generate 3. Configure
config * Use existing WSDL ‘ Language structure - Pipeline
WSDL PIPELINE * Language structure ‘ WSBIND v'Pipeline configuration
+ CICS Client * WEBSERVICE
WEBSERVICE Application

© 2007 1BM Corporation
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CICS API's

= Invoking a Web Service from a CICS application
program

— CICS as a service requester

+ EXEC CICS INVOKE WEBSERVICE ()
CHANNEL () URI () OPERATION ()
» WEBSERVICE: name of the Web Service to be
invoked

» CHANNEL: name of the channel containing data
to be passed to the Web Service (DFHWS-DATA
container)

» URI: Universal Resource |dentifier of the Web
Service (optional)

» OPERATION: name of the operation to be
invoked

45 © 2007 IBM Corporation
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Data Exchange between CICS programs
with Containers and Channels

= Offers a more flexible
and intuitive alternative
to the COMMAREA

= Enables large amounts
of data to be passed
between CICS
applications

— Not subject to 32KB
restriction

= Optimized and managed
by CICS

= Requires minimal
application changes
required to use

46

Existing application using a COMMAREA

Program A H

EXEC CICS LINK PROGRAM(‘PROGRAMB’)
COMMAREA(structure)

Program B

EXEC CICS ADDRESS
COMMAREA(structure-
ptr)

Application using a container and channel

Program A %

EXEC CICS PUT CONTAINER(structure name)
CHANNEL(channel-name)
FROM(structure)

EXEC CICS LINK PROGRAM(‘PROGRAMB’)
CHANNEL(channel-name)

EXEC CICS GET CONTAINER(structure-name)
INTO(structure)

Program B

EXEC CICS GET
CONTAINER(structure
name)
INTO(structure)

EXEC CICS PUT
CONTAINER(structure
name)
FROM(structure)

© 2007 1BM Corporation
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IBM Enterprise COBOL

= XML Language based generation
from COBOL data structure

— XMLGenerate Verb
— WebSphere EJB support
- DB2V8

= High speed XML Sax based
parsing

CICS/IMS/Batch/DB2 COBOL

XMLParse Document

=  Object Oriented Support for Java
COBOL Interoperability XM

SO/

T-OF-CDATA-Section'
= Unicode support :

= CICS and DB2 integrated

preprocessor
= Raise 16Mb COBOL data size XMLGenerate
limit Document

~  Pioture clause repllcatlon. XML GENERATE XML-OUTPUT FROM SOURCE-REC
COUNT IN Xi

01 A PIC X(134217727). counT
—  OCCURS: DISPLAY ’Xi

STOP RUN

05V PIC X OCCURS 134217727 TIME NOT ON EX
DISPLAY ’Xi

END-XML|

COBOL is an excellent
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Why COBOL?

= Large portfolios

= Many developers

= High performance

= Self documenting

* Proven Maintainability

= Business oriented, eases technology burden

48 © 2007 1BM Corporation
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Summary

= MVC application model provides high levels of flexibility

= CICS provides leading edge support of Web Services

— Allows for re-use of existing business assets and new
development of high QOS assets

= Developers need “complete” application skills

= CICS and WebSphere Application Server are strategic
middleware products that together...

— Interoperate - Web services, JCA, Enterprise JavaBeans
— Exploit and complement z/OS qualities of service

— Have high qualities of service, low cost per transaction, excellent
security.
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Demo

Modern Application Architecture — Building and testing a
JSF/COBOL process.

= Demo of WDz used to create a simple, understandable
visual and business application process for deployment.

= The session shows how to build and deploy composite
CICS and WebSphere applications using the IBM
WebSphere Studio tooling and the Enterprise Compilers.
Composite applications are applications which are
assembled from independent component parts, using
Web and Web Services standards.

50 © 2007 IBM Corporation
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Modern Application Archit‘

SOA Introduction

Paolo Chieregatti
Certified IT Specialist
paolo.chieregatti@it.ibm.com
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Agenda

= IT Market : trend & directions
= Service Oriented Architecture
= COBOL & Enterprise Application : Today
= SOA and System z Application Lifecycle

p © 2007 IBM Corporation
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IT Market : trend & directions

= SOA : Service Oriented Architecture
= Virtualization & Consolidation

= Web 2.0 : WOA Web Oriented Architecture

= Second Life: ?

3 © 2007 IBM Corporation
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Architectural Challenges

" Application dependencies | [Sugim |
are extraordinarily e
complex, and exist at

multiple levels

= Dependencies cross
technologies and
environments

" Need to support
application maintenance,
development and test

* Need to support
application integration andg
service / component
creation

Actual Application Architecture for Consumer Electronics Company

4 © 2007 IBM Corporation
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What is Service Oriented Architecture (SOA)?

... a service? ... service orientation?

=" =4 A way of integrating your

A repeatable business as linked

business task — e.g., services
check customer credit; and the outcomes that
open new account they bring

... service oriented
architecture (SOA)?

... a composite
application?

An IT architectural | -+ Asetof related &
style that supports Pintegrated services that
service orientation support a business

process built on an SOA

5 © 2007 IBM Corporation
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SOA: The focus is on Flexibility and Reuse

- Activity sequence
- Activity hand-off
- Activity content

= Separated logic
- Process flow
- Connectivity
- Business

=Flexible high QOS

Business Functi
Why Service Oriented Architecture? ... HSINess FUnClons

= Enables re-use of existing assets
= Enhances system flexibility through logic isolation
= Supports simplified integration of new assets with existing assets

6 © 2007 IBM Corporation
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SOA in the Trough of Disillusionment: Bad News or

Good News?
Application Integration & Platform Middleware Hype Cycle

visibility

Packaged Integration
Business Activity Monitoring

0' Enterprise Service Bus
Managed File Transfer

Web |Services Management
Service Registry
Integration Repositories

Q) B2B Gateway Software
@ XML Appliances Presentation

Integration Servers

Extensible Microkernel-Style Platforms
Event-Driven Architecture

Alternative Open-Source
Application Platforms

Distributed
O— Caching
o Platforms

Integration Competency Centers

Business Process Networks
QO Advanced Web Services

A Integration Service Providers
Microsoft .NET Application Platform
Integration Suites

Vocabulary-Based
Transformation

Event-Based
Application
Platforms

Enterprise-Scope Application Platform Suites
Grid-Based Application Ple

Service Component Architecture

As of July 2006
Technology ::ﬁfalig(: Trough of Slope of Enlightenment Plateau of
Trigger Expectations Disillusionment Productivity
time >
Years to mainstream adoption: obsolete

Olessthan2years O 2to5years @ 5to10years A morethan 10 years & before plateau

© 2007-1”RM Crerenrstion
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IT Market : Analysts

= “Service oriented architecture (SOA) markets at
$450 million in 2005 are expected to reach $18.4
billion by 2012. Market growth comes because SOA
enables the flexible IT architecture that is needed
to respond to market shifts brought by speeded
product cycles and competitive challenges.”

WinterGreen Research

8 © 2007 IBM Corporation
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.... IT Market : Analysts

Worldwide Services Oriented Architecture (SOA) Market Shares, 2005

NEC
1% N

Hitachi
1% _“\
Fujitsu

1% e

webMethods

3% BEA

T 13%
Sun Microsystems .
4%

Oracle

5% Total $450

Million 2005

5 Microsoft
Solrce: WinterGreen Research, Ing: 6% 8%, 10%

9 © 2007 IBM Corporation
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Stages of SOA Adoption
Stage 1 Stage 2 Stage 3 Stage 4
Introduction Spreading Exploitation Plateau
_ Address Process Process Continuous
Business Goals Specific Pain Integration Flexibility Adaptation &
(e.g., Customer Portal (e.g., B2B) (e.g., Time to Market) Evolution
Establish Leverage -
Proof of : Enterprise SOA
IT Goals Concept Tl%‘fgt?gl%gy SSehrg;?r?gS Infrastructure
- Multiple Multiple :
Scope Single Applications Applications Virtual
Application (glj?lgle BU) (Cross BUs) Enterprise
No. of Published Services* <25 <100 <500 >500
No. of Service Consumers* <5 <25 <50 >50
No. of Service Calls/Day* <10,000 <100,000 <1,000,000 >1,000,000
No. of Service Developers* <10 <20 <100 >100
Enabling Technology Application ESB, WSM | SOA Relgll'\fep Enterprise
(cumulative) Server, Portal, | Integr. Suite, | BPM Policy SOA
Adapters 2B Mgmt. Backplane

© 2007-1”RM Crerenrstion
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Business Flexibility Is A Top Priority

Business Flexibility the ability to be more responsive to changing market
conditions, including opportunities, customers and competitive actions.

Business Flexibility is best achieved with SOA.

Flexible business requires a flexible IT... SOA is an evolutionary
approach to building flexible IT systems focused on solving business
problems

Gartner zapthill S HURWITZ

&ASSOCIATES

Candid opinions about the technology industry

“Business flexibility is a key

enabler of business “The only way customers gain "When we can respond to
innovation.” "The power of business flexibility competitive advantage is through rapid business changes
David Cearley, Gartner  is the power of business to take business flexibility. Without with the flexibility to
advantage of new and unexpected flexibility at the business and optimize our business
opportunities, and this is what technical level. innovation isn’t opportunities, we will
makes businesses competitive." achie,vable.” have moved to the next

Ron Schmelzer, ZapThink stage of IT."

Judith Hurwitz, Hurwitz & Associat i
A Uiz, FUTWIE2 & ASSOCIEES Ay Wohl, Wohl Associates

11 © 2007 IBM Corporation



Improvement in
Flexibility

Decrease cost

Reduce risk

compliance

| Software Group

Expected Benefits from SOA

Solution

o

— o

0% 20% 40% 60% 80% 100%

Reduced time
for system
integration

Increased
asset reuse

Reduced time
to market for
total solution

Enables new
product
development

|

SOA projects improved business flexibility 100% of the times

Expected Impact on
Flexibility

91%

83%

46%

43%

0%

40% 60% 80% 100%

© 2007 IBM Corporation
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Agenda

= IT Market : trend & directions

= Service Oriented Architecture

= COBOL & Enterprise Application : Today

= SOA and the System z Application Lifecycle

13 © 2007 IBM Corporation
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SOA & Application Development

= Reuse enterprise application
= Componentization

= Modernization

= Adoption of open standard

= New SOA application

14 © 2007 IBM Corporation
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SOA

the next Step Integration and .
choreography of services
Point-to-Point connection through an Enterprise

between applications Applications via a Service Busﬂ”

centralized hub

=15
=
A
RS
o
,,

N\

K
AN
4,

%
et

Message Queuing Service Orientation

Message Brokering
Direct Connectivity Connectivity logic

Connectivity,
mediation &
additional logic

Connectivity and
mediation logic
Connectivity,

Mediation &

mediation & additional logic

additional logic

Additional logic

Application

Application
Application

15 © 2007 IBM Corporation



| Software Group

What about “before SOA”?

.....

* Rewriting - is it an option.....

— How long will it take? (lose strategic
benefit)

— Who will do it? (who has the business
knowledge?)

— How much will it cost?
— Risk?

16

peseco\e

Developers
From an estimated worldwide market size
of 7 million “professional” developers

Visual Basic 6 and lower

¥,
TCoBoC %, W

M = million

Gartner

© 2007 IBM Corporation
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Application Portfolio Analysis

Technical Quality

Tolerate integrate
{Re-Evaluale/ (Maintairy/
Reposition Evolve Asset )
Assel)

Flirrnnate Migrate
{(Retire/ {(Re-Engineer/
Consolidate MModernize

Business Value

© 2007 IBM Corporation
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COBOL Today and the future

= COBOL (COmmon Business Oriented Language)

— The predominant programming language of business applications
for over 40 years

— Specifically designed for business applications

* Two million programmers write up to 5 Billion lines of COBOL code
every year.

= COBOL : main key points

« Strong presence of COBOL vendors
* IBM continues to deliver value in its COBOL compiler products.

« COBOL is easy to learn and maintain over time, with or without
formal training.

« The mainframe delivers superior operational efficiency due to its

centralized design.

18 © 2007 IBM Corporation
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Investment Challenges

= Many zSerie
- Focused
enhancing

- Using trad
developm

“Application maintenance consumes between 60 —
80 percent of IT budgets” - Phil Murphy, Forrester

© 2007 IBM Corporation
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Technology Challenges

High Cost
Slow Delivery

© 2007 IBM Corporation
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Organizational Challenges

= Lack application components & skills sharing
= Ineffective / Uncoordinated development of integrated application

S

Linux WebSphere CICS

© 2007 IBM Corporation
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Composite Workload Application Components

ading
Application

Reusable
Business processing
(Model)

Order
Processing

Entry

CICS or IMS

© 2007 IBM Corporation



| Software Group

Strategy 1 - Bring iterative model driven development
paradigms to composite applications

Requirements

Planning
Business
Modeling

Initial
Plannin

Analysis & Design

Configuration
& Change
Management

Implementation

Environment
Test

. : - Deployment

= Adopt a flexible process for both J2EE & traditional z/Series applications

= Tools integration across the lifecycle (Model and Discover, Develop and
Assemble, & Deploy and Manage)

= Manage mixed workload requirements

Evaluation

© 2007 IBM Corporation
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Strategy 2 -Prevent, detect, diagnose and remove defects

= Improve application

quality and test process :
Attention to

" Provide early warnings of quality here

activities susceptible to
failure

Attention to
quality should be
here

= Analyze across
disciplines to understand
root causes

Ilterative Process

© 2007 IBM Corporation
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Strategy 3 - Reduce application downtime

= Find and fix errors post-deployment quickly
= Speed application rebuild and redeploy
= Bridge development teams and operation teams

Closed-loop test
infrastructure

Retrospective — —=—" Developer
Debugging Session Development

environment

Production
environment

© 2007 IBM Corporation
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Strategy 4 - Manage change and assets as serwces

= Automate and accelerate workflow across multiple

Enterprise
Manage change across multiple development and Understanding

operational environments /
Manage diverse assets

oftware Conflgura
Management

development teams

Quickly respond to change ) Flexible workflow and process

Develop anytime, anywhere, in Sl g support
parallel \ Distributed team management

Enable reuse and protect ' Traceability across the
assets ’ -‘ lifecycle

26

Issues: How do 1?

= Govern processes and enable reuse

= Track who is working on what

= Merge changes from multiple teams

= Support vastly increased numbers of artifacts across the lifecycle

© 2007 IBM Corporation
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Agenda

= IT Market : trend & directions

= Service Oriented Architecture

= COBOL & Enterprise Application : Today

* SOA and the System z Application Lifecycle

27 © 2007 IBM Corporation
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System z Applice

Rational Software

Architect
Monitor and odeler
é':’asfi':gses Common Processes and Software
processes Configuration Management WebSphere

Developer
for zSeries /

Monitor

Fault Analyzer
ITCAM

Omegamon
Application RPT/RFT WebSphere
ntegration
Performance Analyzer Debug Tool ile Manager Developer
28 | © 2007 IBM Corporation




IBM System z Technology
An Evolution ........

1964
S/360

29
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2006
WAS V6
ESB

Process
Server

Portal
DB2 V9

1 2004

DB2
V8

IMS V9
Candle

System z Software
Evolution, not revolution
Modernizing applications

© 2007 IBM Corporation
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System z
Openness and Standards

Linux
UNIX S0A4
SAN Java
Services o~ J2EE

Grid & Autonomic Sys. Mgmt

© 2007 IBM Corporation
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Enabling a robust, flexible SOA runtime

environment

While maximizing the value of existing assets

IMS Transaction and Database V9

31

Fully SOA capable!

|

Claims Adjustment ~Xe

Preferred Partners

#1 in market share for
Application Server software

IBM WebSphere
R o Application Server

App Server Revie comes out on top

35+ years of maturity and innovation
in transaction and data systems

© 2007 IBM Corporation
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Tools to realize
Enterprise Modernization

WebSphere Studio Asset Analyzer (WSAA)

Application Impact Architects, project
. . leaders, DBAs,
Understanding Analysis developers, system
programmers

Asset Transformation Workbench (ATW)

.. Business
Application Rule Components

. Architects, project
Analysis Management for reuse

leaders, analysts,
developers

WebSphere Developer for zSeries (WDz)

&

Traditional Web Services

YW ~

Development Development | Development Architects,
Developers

32 © 2007 IBM Corporation
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WebSphere Studio Asset Analyzer

WebSphere Studio Asset Analyzer

-
Enterprise customer

mainframe application
development artifacts

Enterprise customer
distributed application
development artifacts

COBOL, PL/1 Java
IMS/DC, CICS Inventory Inventory WebSphere
JCL, HLASM process process applications
HTML, XML
JSP, EJB
Impact Application Z%,Kar, jar
analysis understanding

Web browser user interface

Business analysts, system
analysts, developers,
testers, project managers

User community

© 2007 IBM Corporation
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Searching for Application Assets

“} Home - Websphere Studio Asset Analyzer - Microsoft Internet Explorer =10l =]
File Edit “iew Faworites Tools Help i

J = Back - = - @ i | @Search [3:] Favarites @Media @ | %v =h - Vi

J Lirks @IBM Internal Help @IEM Inktranet @BIuePages @IBM Standard Software Installer [ Test [ |Management | |Personal  **

J Address IE http:/fw33ec10l.svl.ibm. comfdmb/DmbPageServlet fpagetvpe=searchall&menustate=1 &dmhRequest= j PGD

Search the Wab

WebSphere Studio Asset Analyzer for Multiplatforms

Version 4.1
Home Explore Impact analysis Database
Search enterprise assets: | [” Type mixed case

Common assets Total

Application 47
Container 12z
File 11361
Impact analysis 217
Site ]

Tue Mar 22 16:28:03 PST 2005 - |

@ Cone I_ I_ I_ |4 Internet iz

34 © 2007 IBM Corporation
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Asset Transformation Workbench

et s
ol e -
SEnTTL L

Int;gration with Abplication-;l-'ofiler

35 © 2007 IBM Corporation
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Software Development Platform

Web Development

Web Services Development
Rich Client Development
XML & Database Tools

4GL Development

Rational Application
Developer

z/OS Application
Development

XML Services for the
Enterprise

BMS Map Editor
COBOL and PL/1 DB2
Stored Procedure

EGL COBOL Generation

J2EE/EJB & Portal
Development
Component Testing
Code Review & Runtime
Analysis

UML Visual Editors
Configuration
Management

© 2007 IBM Corporation




submit compile job —» swap to SDSF_»_

/

edit JCL
exit source

change code

\

select job
B i Session A - [24 & 80] 5 =100 x|
FI|E Edit Wiew Communication  Ackions  Window HeI|:|
&% == eto] e .
_1_] I Eu;{li' _n-1'1r||]-=- Hn—-u 1 _1_1'_1_ z EFE ! _—I elp fl n d e rro r m Sg

find code line
(remember
error)

METOLTG J

ek ‘|'|:||:! _
0B LOG

swap to edit
session

/
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WebSphere Development

edit source

Statement
in error

i /o5 Projects w 3¢ || L] Welcome

H o
E-1e stew-demomys, DME= | 57
B STEW.COBOL

. L] DFHOACTD—

_ % 000099 IF TEST-STATUS = "¥" _
SyntaX i i % ?gﬂi‘;sﬁ' 000100 DISPLAY “"%xx CALLIVP1 SUCCESE _
Check o lm IGVITSAL_iiLl 1] | LH

17 Tasks (1 item)

o~ IDEMTIFICATION DIVISIC I | De

-- EMYIROMMENT DINISION.

[ ! IGYPS2072-5 "DSPLY" was invalid, Ski...  IGYIVP.chl skenwSTEW, COE

Outline view presents |
COBOL structure

_Fﬁ
double click on

the error
Benefit: Simplified development for COBOL and PL/l on a common

development environment

Error list in Tasks view

38 © 2007 IBM Corporation
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WebSphere Host Access Transformation Server
Extend business processing through existing interfaces

& Host Access Transformation Server - Application Developer
Fle Edit Perspective Project Window Help

) ]~1H&|m$%50&%ﬂ|4‘

: ) Wekoe to HATS X |

“Low skills requirement — no zSeries skills — Host Acces Transfomalion Srve (HATS)

. " @ ScreenCuslomizations || =000 |eem e
required 9 § Vi - _ i

[+ TEffﬂite? il ¥ g : 4
“Rules-based, highly customizable o e ——
. | e

=Iterative, eclipse-based development 5@ G

environment

FEBOR d-ddan

-----

Hi Hi Li1] i
L0 T T T T 1
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Using Enterprise COBOL to service-enable z/OS

CICS/IMS/Batch/DB2 COBOL

What's the latest...

XML Language based generation
from COBOL data structure

WebSphere EJB support
DB2 V8 preprocessor

TART-OF-ELEMENT

TTRIBUTE-NAME'

CICS preprocessor

TTRIBUTE-CHAR'

= High speed XML Sax based parsing

= Object Oriented Support for Java COBOL
Interoperability

XML/
SOAP

= Unicode support

= Similar XML parsing support available in XMLGenerate

Enterprise PL/I

Document

P

= CICS and DB2 integrated preprocessor
= Raise 16Mb COBOL data size limit

VIL-CHAR-COU
PTION
XML generation error ’XML-CODE

XML document was successfully ge!

40
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CICS come Web service provider

Service
Requester

Client Application

HTTP or
WebSphere MQ
1. Develop 2. Generate
« WSDL ‘ Language structure
or or
Language structure ‘ WSDL
» Server Application « WSBIND
41

CICS TS V31
Service
. Server Application
Provider
A
\ HTTP listener Pipe"ne
ebSphere MQ ——
trigger monitor | S04F A elier i
SOAP body
ML >
Data Mapping
Language
structure
-w0101001
Dynamic install
—
_ HFS CSD
3. Configure —
- TCPIPSERVICE or s URIMAP |
WebSphereMQ
* URIMAP WSDL PIPELINE &
- WEBSERVICE
* PIPELINE WSBin%J{ WEBSERVICE
* Pipeline configuration

© 2007 IBM Corporation
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Test and Problem Determination
Integration speeds time to market

Debug Tool

WebSphere
Developer
for zSeries

Fault Analyzer

File Manager

Benefits:

= Simplify development of zSeries test cases
- Data creation for DB2, IMS/DB, VSAM, and QSAM
- Extract and load

* Reduced deployment complexity
- Production data validation and creation

= Common environment
- Reuse of skills across e-bus and traditional applications

42 © 2007 IBM Corporation



| Software Group

Gartner: Best Practices for Mainframe SOA

43

Act tactical, think strategic
Evaluate tools that provide good microflow orchestration

Create services that utilize function from across existing
application boundaries.

Build a reuse culture and technology infrastructure.

Work with operations to create management/performance-
monitoring support.

Use code understanding/inventory/restructuring tools to improve
service granularity.

Define the role of the mainframe in future application architecture.

© 2007 IBM Corporation
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Second Life ?

-

44 © 2007 IBM Corporation
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SOA the next level : Web 2.0

Bridge between Web and Enterprise SOA

Expand SOA with Emerging Web 2.0 Technologies
=The Web is about content :

=Social Computing

“Mash-Ups

"Feeds

=Rich User Experience (XML, AJAX, etc..)

Continue Industry Web 2.0 Technology Collaborations (e ‘5( R T ot
\ “"“. ! -1 ..... .\:‘:.‘:.:,:.;,t,qe | Feeds
See video Web 2.0 on YouTube \ SOA :

fr j i o

s
Business 4 y
Processes ‘}

45 © 2007 IBM Corporation
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Conclusion

SOA is the base of a Modern Application
Architecture

COBOL applications are the key components
in this scenario

Mainframe is the best SOA Server

WEB 2.0 could be the next step

© 2007 IBM Corporation
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Rational Business Developer, EGL, and
Enterprise Transformation

(B E L software

Roberto Pozzi UN DEMAND BUSIN ESS

Advisory IT Specialist - Rational Technical Sales

roberto_pozzi@it.ibm.com
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Topics

Why EGL

EGL Overview

EGL and Application Transformation
EGL ... What's Next

Customer stories

Summary
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Key challenges of Design and Construction

Process and portfolio management Requirements and analysis Design and construction

Business driven process

Change & configuration management Software quality

Existing Applications “ Platforms / Middleware

= Costly to maintain = Skills silos = Proliferation

= Monolithic = Skills mismatch = Coexistence

= Hard to reuse in new = Erosion of legacy = Complexity

ways platforms skills
® ® ®
® ® ®
® ®
o000 High Costs Slow Response Al

Compromise
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Why Enterprise Generation Language”?

= Developing software is slow, repetitive and error prone
» Complex low level coding bogs down programmers

Many developers skills are “business oriented”

» Know the business...been building business applications for years
» RPG, COBOL, PL/I, 4GL, Visual Basic
» ... but new applications require Java/J2EE skills

Re-training may not be an option
» High costs
» Business pressure may not afford time
» Results may be sub-optimal
= Some may not make it
= End up with poorly written applications

Many “legacy developers” retiring
» ... but new hires don’t know existing environments (CICS, ...)

Solve Business problems, not technology problems




| IBM Software Group | Rational software

EGL Design Points

= Decouple application specification from runtimes

= Immediately useable by developers of any background
= Hide technical complexity

= Support emerging standards and technologies

= Guarantee optimal (native) deployment to any platform
» New and traditional

= Ensure easy inter-operability with legacy

= Ensure productivity without compromising flexibility
» Language simplicity
» Language robustness

= Provide agile, iterative development




| IBM Software Group | Rational software

Topics

Why EGL

EGL Overview

EGL and Application Transformation
EGL ... What's Next

Customer stories

Summary
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EGL...End-to-End

Web/Native
Services

BN -4
‘5!\\,
Gy

Business Logic

Resources
* Eclipse Rich Client Support -Q1 2007
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EGL Platform Flexibility

Code once, deploy anywhere

Common ase,
Repository
EGL

program/library/service

I;;'i%gJ;T%??M;:T#FNW@u»-ll
=  WebSphere Java %é’;&;ﬁ'f" = Iy it e, 2o sen) e 1
= USS < F
= Linux*
= Batch < COBOL
= CICS
= IMS

* Planned for 2007

Windows,
Linux, Unix
= WebSphere
= Native i50S

P> - WebSphere

= Native i50S
= Native i50S
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EGL Philosophy

-

Abstracgs
Tools Declaratwe
~— —
SO

/\(

Generatlon

Lang

A productive, robust environment to develop business components and
applications for all key business computing environments.
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_ y
The power of abstractions /\\,l\//)
= Data access:
» “Records” provide access to: /\'( %

= SQL, Indexed, Relative, Serial, DL/I, MQ, Service data
» Common Verbs for data access (Get, Add, Replace, Delete)
» Allows complete access to SQL statement if needed
» Common Error Handling

r:’*’5arnpnIEF'r'n:ngr'arn.Eegl b

function allloans()
loan= LoanBec[]:
get loans:

= Remote Invocation
» Call COBOL, RPG, C, Java
» Linkage information separated from code

» Data mapping, protocol invocation all
resolved at runtime, NO code necessary!

end
e T T /
-...-u-'# Toucmfin e S o

R

| 2 *campleProgram.egl X "
B & i» r\
function callHellolWorldOniZeries() : —
zalutation char (30): t
call helloworld salutation: ) Y © a
end v;”’/’(
T r‘h.“"#“"-. e J"A "\.fl‘l‘"-..r\ e ,*‘. o Pt . 4-'—\.—-#._-...!-4“*-"-‘ "'-f
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The power of abstractions

Data Driven Development

package libraries;

o\’

record customer type S0LRecord {tablellames =.¥v

/F hasic library

L.compant"11} end

Abstractions

library demoLibr emolibrar

.

a

package libraries:

record customer type S0OLRecord {tablelames =

COMPID int

[ ["EGL.COMPANT™] 1)

{colwnn="COMFPID"}

RURPNF AL T

keyltemwms=["COMPID™] }
COMPINM =tring
COMPDTUMNS int
COMPDESC string
COMPLOGO string
CREDLIM int
COMPEAL decimal (9,2)
CREDST smallInt
COMPDISC smallInt
CREDTERMS =mallInt
PHONE =string
FLY =tring
WEEBURL string

end

/4 hasic library

{colunn="COMFNHN", =dglvVariablelen=yes,
{oolumth="COMPDUNS "}
{ocolumtn="COMNPDESC™,
{ocolumn="COMPLOGO",
{fcolumn="CREDLIM™} ;
{column="COMPELL™} ;
{column="CREDIST"} :
{oolumth="COMPDISC ")
{ocolumn="CREDTERMI"} ;
{fcolumn="PHOMNE", maxLen=185}:
fcolumn="FLX", 6 maxlLen=18}:
{column="WEEURL", =sglVariablelen=ves,

maxlen=30}:

sglVariabhlelen=ves,
maxlLen=30} ;

maxLen=254} ;

maxlLen=50} ;

library demolLibrary tvype BasicLibrary

/¢ Function Declarations
function functionli=me ()
endl

-\\'-»'?r“-\ F‘-‘_‘m'\"—ﬂ-r‘"‘"\h‘—f" ".\""‘ \\.'\.\ g,,\\""“\""-“‘d H-\k‘_,‘ .

3
¢

}(

i
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The power of declarative programming N
- Validation/Editing Rules /"( 'S';

» Via properties in “Data Items”...think Data Dictionary or “field reference file”
» Define formatting & validation rules in a common place
» Reuse data items for Records, screens, web pages, reports

| = *zampleProgram.eql X

Dataltem 33N Password char () 1 !
validatorFunction = "Validate3IZN() ™, =
diszplaylse = =zecret, (

pattern = "WHIE-XE-XEXIT, r

dizplavMamwme = "Zocial Security No', }

-

inputRequired = yes}

end

M\_.u__rfk ,‘r«_‘*h.’l-ﬂ.,*‘_‘_‘}.ﬁ_u“f\ ‘rﬂ
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The power of declarative programming y

Tools for data items D@e

He v =u
[ braries & 1. Automatically create Data Items X

=I-e%| customer : SQLRecord

Expand Al ) 2. Customize data items using the EGL Source Assistant = 4

Collapse All

o { 3. Specify edit, presentation and validation options

References 4 r_: *demolLibrar : :
Declarations L

CRED3T CRELDST:
COMPDIZC COMPD
CREDTERNS cRED] Dataitem part definition
PHOMNE FPHONE:

FALE FAX: _E.E

WEBURL WEEURL:

© EGL Source Assistant

Open in Parts Reference
Generate
Enerate With wizard. ..

Retrieve SOL
Create Dataltern Part end

vy e Marme: ICOMPID Length: IU
/¢ basic library Type: |ink ~| Decmals: ID

library demolLibrar

(= Formatting (ﬁialidation @ Service Magpingl [ Record| [ Text UI| % Page ﬂandler| E;QL,I'Il |G UL Record

Restrick what is accepted when the user enters data in a text form or Web page

/¢ Function Ded g I(no walug set) : TypeChkMsgkey: I

function functc

end InputRequired: IWE Walidvalues: I—
InputRequiredMsgkey: I— YalidvaluesMsghey: l—
IsDecimalDigit: I(nD walue set) : validatorDataTable: I

ARGEIIEEN EONPID din IsHexDigit: IWE ‘alidatorDataT ableMsghey: l—

dataltem COMPNM st

dataTltem COMPDUNS IMinirumInput: I validakorFunction: IvalidateCompid :

+
dataltem COMPDESC MinirUrInpUEMsgkey: I ‘alidatorFunctionMsagkey: I 42

end

dataTtem COMPLOGO
dataltem CREDLIN if Meedssooh [ne value set) -
dataltem COMPBAL d
dataltem CRED3T smj
dataTtem COMPDISC Ok, | Cancel | Yalidate I
dataltem CEEDTERMS
dataltem PHONE string !cqu.mn=“FHmE", ?naxLen=1El} end
dataltem FiX¥ string {column="FiX", maxLen=18} end

5 A.‘da Item HE_T,.RL E_t;fy}_g__‘ wlﬂ?jﬁEﬂL;“qwg ishlelenzyes,, ! Ingx.lmn—SD b q_}. ot J_‘,m_-q-a —-—ten ..-—-.-,“

e e aTn
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The power of generation P

= Generate all the complex code needed to access middleware |
» MQ, DB’s, App Servers, Transaction Managers, ... Censly" y
» ...don’t spend creative developer time on this

= Deploy services to any platform/runtime
» Not just application servers...inclusive of CICS, System i, IMS, ...
» ...place them where they should be for optimal execution

= Deploy applications optimally to all key platforms
» COBOL for System z CICS, IMS or Batch
» COBOL for System i
» Java for WAS or distributed platforms

» ...thereby breaking down “developer silos” by allowing same set of developers to build
applications for all platforms
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The power of tools: Robust Page Design /\\A:,/;

= First Class integration with Page Designer and JSF tools &\
» Drop EGL data structures on JSP / (
= Validation, editing, formatting rules from EGL Data Items applied 4 4

= Appropriate Ul controls rendered pre-bound to data declared in EGL Page
» Server-side event handlers in EGL within context of page designer

£ EGL Web - shoppingcart.jsp - IBM WebSphere Studio Application Develop
Fie Edt Toobar Insert JSP Format Table Frame Page Tooks Mavigate Search Project Run Window Heb

S RaaA-e-ja-|Eedp-x-a- o JAXA|sHE|vc - [§il«Hxa

. . = e % x| Totexim | peviceds |5 5} 5 x e & roject Norigatac
= |Integration is totally seamless HE : :
3
i
r% :E
= No Java coding required to wire 2
EGL data to JSF
@,m :
= EGL logic can be used to handle I T
user interaction with the JSP . et @
o = 8E
]| lo & o
= AJAX capability built in...partial S : : =
refresh, etc... i e [ e T
= i
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The power of tools: Debugger

Debug entire application regardless of ultimate deployment targets y

» Transition from debugging JSP’s to EGL code to Java to ... and back

EGL source debugger
» Breakpoints
» Watch variables
» Change values
» Extends base Eclipse debugger

Great debugger = great productivity

‘ﬁ’ Debug - (5504A.egl - IBM WebSphere Studio Application Developer
File Edit Mavigate Search Project Profle Run  Window Help

=lolx|

IS-HES |53 % -%-

|&-|® || AAA|[% - -

[E

& Thread [AWT-EventQueue-0] (Running)
& Thread [AWT-windows] (Running)

& Thread [AWT-InputMethodManager] (Running)
| v

I A Thraad MSrvaan | Indskar] iDonninat
4

iz % Debug w X || = Yariables *) | v X

HEEEEREEEE I =

= © 1 L= mainline: 34 [C3504] - |
Thread [Command dispatcher] {Running)

@ & Thread [SunToalkit, PostEventQueus-0] (Running)

=
{char (1) =
A 2

Debug ] Servers

Variables]Breakp... |Expres... |Registers Storage Starag... |M0ni< »

@] C5604.eql

[ cssoREd)

5= Outline

;.vx

32  function maini)
/¢ WiGen Info - initial

¢ ¥

35 C350F01-MAIN: CSS50F01-I
36 end // end main

37end // end C3I50L

38

39

d|

needed for migration =

;I § b VAGen_EZEREPLY @ nui &
- () WAGen_EZE_WAIT_TIM
- () WAGen_EZE_ITEMLEN :
& use -» (550G

-

il comi

B Console [D:wsedS1-031 Fleclipseljrelbinljavamw. exe (3{26/04 9:37 AM)]

llﬂtvaﬁ__x

Console ] Tasks |EGL Debug Yalidation Errors

Writable [mnsert |34:43
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The power of tools: Model Transformations
A new generation of Architected Rapid Application Development 2

Tools

» Transform UML models to EGL / : Xf\

» Best way to go... y
from SOA models
to construction of services
to services

deployed on System z, System i, or anywhere else

-

Services, ...

1. Model 2. Define Transformation 3. Transform to EGL code 4. Deploy to platform
Parameters (z, i, or distributed)

Traceability from requirements to code

Create your own transformations

Transformations enriched by Transformation Parameters
Easily build / deploy Services on host
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The power of Services
Built into the language o

= Service part / {
4

» a generatable part containing code that will be accessed
" from EGL code by way of a local or TCP/IP connection (EGL Service)
. from any code by way of an HTTP connection (EGL Web service).

=

r:-:ustu:urner'SEer"-.-iu:e.egl xX

/¢ service 1
Service Customer3ervice
Function getCustomer (custid String) returns (string) !
i
end
I
end

. W‘.\_A_.u._.._,_’"""‘ \._..-____\\.’._‘M' h"‘*.-""'\__\’"" -t »M"" S e

= Interface part
» Used to access external services as EGL services or simply to provide separation of concern

I‘J?

[EcustomerService.egl IE creditcheck. gl X

/4 interface
Interface creditCheck

function checkCredit (334N string in) returns (string):

A

end

e RS Il NSRS T S St LS
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The power of Services \/1\//\
EGL: cross platform language for business oriented services development

/ﬂm

At development time... Leverage external web services...

= Focus on the business logic = EGL Interfaces

= Implement SOA design elements: services and interfaces “represent external web services

= Leverage existing business developers for new SOA “Are created via import from WSDL
development =Allow the EGL developer to stay within the

= Ignore deployment targets/technology while coding/testing context of the EGL programming model

e

Consume external services

. EGL SOA for WAS, CICS, System i
Deploy EGL services...

To any platform External
EGL EGL -

= Java to WAS/Tomcat/etc. Service Interface j e

~ COBOL to CICS, iSeries (1Q 2007) SECE

- COBOL to IMS (2H 2007) ' etores ,

As...

= A Web service (uses SOAP) \ ssgli_ce /

= A private service (uses CICS ECI or TCP)
= Other SOA runtimes when they reach critical mass

Deploy Services as Web Services

External Applications
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The power of Services

Seamless integration with SOA stack

EGL Services can be generated into deployable artifacts that are accessible as Web Services
EGL data appears as XML payload with no need for transformation

EGL EGL
Service Service

EGL
Records

92UBUISAOS)
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Leveraging EGL for Application Transformation

= Many legacy applications are valuable and reliable, but their aging architecture is
an inhibitor to business growth and process change.

= Many Customers are considering the following options

100%

75%

50%

25%

Functionality,
Performance,
and Stability 09,

e

IEquivaIenl-“

Year 3
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Why EGL for Application Transformation

= Platform flexibility
» Broad choice of new target environments

Modern, Robust, Open, SOA ready

» Future-proof architecture allows to grow with business requirements

Easier to learn for legacy 4GL developers
» No need to re-staff, productive in a very short time

Procedural nature of EGL target has greater “affinity” with original 4GL source
» Better more natural “mapping

» Easier to automate the transformation process

» End result is understandable and maintainable

Eliminate costly runtime charges
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IBM Solution for Application Transformation

IBM AMS or Business Partner
provided services

Transformation
IBM Rational and Business Partner tooling

Modern development and deployment environment
Rational SDP and Enterprise Generation Language (EGL)
DB2 & WAS as required




| IBM Software Group | Rational software

The Transformation Proposition

Non IBM
Technologies Conversion

= zSeries Tooling
» Natural/ADABAS

» CA Tools
=Cool:Gen
=Cool:Enterprise
=|deal
=Telon

» HPS AppBuilder

» Maestro

» IDMS (1HO07)

» Progress (1HO07)

» more to come ...

= iSeries

» SYNON (1HQ7)

Deploy to:

= zSeries
» CSP :
» VisualAge Generator Rational
» VisualAge Pacbase Governance
= iSeries Tools
» RPG (1H07)
= Unix

» Informix 4GL
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Version 7 Content
= Deployment of Services to System z (CICS) and System i

Web Services
Native EGL Services (No SOAP)

= Transformation from UML Models and DB2 Schemas to EGL Code

» Includes RSA transformation engine (enabled only for EGL, not general purpose)
» Robust transformation with additional “Transformation Parameters”

O/R mapping (how to handle inheritance, realize associations (key generation, foreign key, ..)
Data mapping (representing UML attributes etc in generated code, UML types mapping, ..)
Name Mapping (UML names to domain names)

Ul (what to expose in Ul, how to represent properties, stylesheets,..)

Data access operations (database concurrency, exceptions, ..)

Extensibility (open APIs to create custom transformation, templates can be customized)

Rich Client Support - 15t of 2 Stages

» Runtime support and ability to define RCP Ul via tags (no tooling... yet... but coming soon)

Performance

Language Extensibility

» Support user defined EGL attributes in language specification, definition dialogs, generation exits
» Key to EGL standardization and open source initiatives

Miscellaneous Debugger and Language Enhancements
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Version 7
= Target Availability

» 2Q2007

= Repackaging
» Overall Rational strategic move to componentization
= Smaller, more consumable, product offerings

= More dynamic delivery schedules
= EGL offering is the first such “extension”
= EGL “Component” plugs into most IBM SDP base IDEs
— RAD, RSA, WDz, WDSC, WDSC-AE
— RAD CE most likely will not be supported, due to lack of capability in this entry-level product

» Rational increasing focus on “business developer” market and System z & i markets
= EGL is a key element of this

» Product Name:
= Rational Business Developer extension
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Analysis Design & Construction v/ Product Portfolio

Bases for Rational Business Developer extension

Business Technical Construction/
Architecture Architecture Assembly

RAD
CE

Information Implementation
Architecture Technology

Rational Applica
Developer b
Rational Software Architect

Websphere Dev
System z

N
 _ _ADDIICALIO]]

N

Z

Websphere Deve :
Studio Client )
Websphere Deve

Studio Client - A
Edition
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KBC

Unifying application development across platforms
(Unix and Mainframe) and transaction managers (WAS and IMS) I(BC

= Background:

» Belgian Bank & Insurance company with a successful expansion in Central and Eastern Europe, 50000 employees
working for 12 million clients across Belgium, Czech Republic, Slovak Republic, Poland, Hungary and Slovenia

» Acquisition of several Bank and/or Insurance companies in Central-Europe in past years and expected to
continue.

» Striving for cost reduction through synergy and integration
= Objectives:

» Create interchangeable developers. Shift from monolithic (3270-)applications to browser based and open
systems. Brand 600 mainframe developers (KBC) as multi employable developers for Unix and mainframe

» Enabling component based architecture: Shift to component based architecture, product factories and multi
channel

o Support multi-site development: Project teams scattered across different European countries and India.

* Reuse automation investments. Business wants to create synergy by using the same solutions in Belgium and
CE. Develop solutions & business components reusable within each KBC subsidiary. Support models of develop
once, deploy locally or develop once, deploy centrally for different subsidiaries

= Solution:
» Standardize on EGL
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Summary

= EGL is central to IBM Rational ADC strategy:
» SOA
= easy for business developers
= natively for all platforms (CICS, WAS, IMS, System i)

» Consolidation point for business developers and business applications
= application transformations and modernization
= natural transition for business developers

» Time is right for tools like EGL/RBDe as customers try to figure out how to:
= be more productive
= leverage their business developers (COBOL, RPG, Visual Basic, ...)
= Embrace new application architectures

» High productivity, end-to-end, cross platform (native) deployment




