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SMARTER”

BRAINS 11
IS THE

VAULT FOR
MY DATA.

I need fast, uninterrupted access
to my data to maintain my
competitive edge. But | can't
waste time, money and energy
worrying about backups.

That's why Brains Il is my trusted
partner for online, real-time data
vaulting. They store my data on
their equipment in their facilities,
where their expert professionals
maintain everything. | get data
access and security to keep my
business moving for less than
what I'd pay for a part-time staff
member to perform the same
tasks in-house.

Brains Il is an IBM Business Partner,
specializing in iSeries solutions.
Contact Brains Il today to learn how
easy and secure they can make
your data protection.

CONTACT BRAINS 1l TODAY

Toll Free: 800.Brains2 (800.272.4672)
Email: info@brainsii.com
Web: www.brainsii.com
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Remote Manager Service

Remote Manager Service aids in Continuous Availability to boost
performance, tighten security, and extend the life of your IT assets.
Today’s businesses demand uptime while reducing IT cost. Left
unmonitored, your network and computers will inevitably fail,
leaving employees idle and impacting your ability to do business.
Kevin Puloski will present how enterprise level remote monitoring
service can reduce operation costs by 20-30%, by taking corrective
action before the problem occurs, or before you even notice it.

Kevin Puloski is a
technology and business visionary with
hands on experience in automation
though ERP conversions, as a CIO in

billion dollar enterprises in Canada and
the USA. Kevin has a strong record of
success in creating bullet proof robust IT

architecture and infrastructure using
the latest technologies; with a proven
ability to bring the benefits of IT to
solve business issues. Kevin has led development and deployment

of ERP applications along with 10 years of Internet experience.
Kevin also sat on the board of directors for the SSG/Global (now
Infor) User Group in the USA as Director of Education. Kevin is
now Manager of Remote Managed Services and Technical Services
at Able-One Systems Inc.

AGENDA AT A GLANCE

Time | Topic

5:00 [Remote Manager Service
6:00 |Intermission / MoM & Networking
(Complimentary Buffet)
7:00 | RPG Web Development on System i
Living Arts Centre
i -
L Burnhamthorpe Road West ndﬂg I _
QEW l :
10

RPG Web Development

RPG IV is the preferred choice for development on the System i. In
addition, it is a powerful language for developing native RPG Web
applications. In this session, Jim will walk through the process of
developing and deploying Web applications using RPG and other
technologies such as SQL, XHTML, XML, AJAX, and Web
Services. These applications will be developed using WDSc and
deployed on the IceBreak HTTP/application server that does not
require CGI, Java, Apache, WebSphere (WAS), PASE, WebFacing,
and HATS. If you are doing Web development now, or are looking
to do Web development in the future, and want to leverage your
existing RPG and ILE skills, this session will demonstrate how you
can do this within the native ILE environment. There is no need
to “rip-and-replace” legacy applications. All you need is a powerful
native RPG Wkb environment. Jim demonstrates (1) migrating
RPG green-screen applications to the Web, (2) embedding SQL
into RPG Web applications, including SQL cursors and dynamic
commands, and (3) dynamically populating a dropdown box using
AJAX. By the end of this session, you will learn how easy and fun it
is to develop RPG Web applications.

Jim Cooper is Coordina-
tor of the Internet Application Developer
program at Lambton College in Sarnia, ON,
where he has been a Professor for 23 years. § s S a
He has taught Systemi (AS/400) technol-
ogy since 1991 and serves as the liaison with

-
S
the IBM Academic Initiative program. From
1995 through 2001, he served as Direc- ,{-*
tor of the IBM iSeries College Round- ;
table Conference, which is an inter- ﬁ
national conference held annually for
colleges teaching IBM System i technologies. Jim has authored two
textbooks on the RPG and COBOL programming languages with
John Wiley & Sons Publishing, New York and is currently co-au-

thoring a new SQL book with Paul Conte. Recently, Jim discovered
the IceBreak application server technology, which revitalized his col-

MoM Location

Living Arts Centre Mississauga
(Staging Room)

4141 Living Arts Drive,
Mississauga ON L5B 4B8

Hwy 403 & Hwy 10,

West of Square One

(Free underground parking)

lege program, and
as a result, he has
launched  System
& Method North
America in partner-
ship with System
& Method Interna-
tional in Denmark
tobringthe IceBreak
HTTP/application

server environment

to North America.
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RPG Web Development

— Getting Started

By Jim Cooper

elcome to the wonderful and
exciting world of RPG Web
development. This article is
focused on the basics of using
RPG as a server-side scripting language
to develop Web applications. Using RPG
is just as easy and powerful as developing
Web applications with any other language.
More developing RPG
Web applications does not require CGI,
Java, JSPs, PHP, WebSphere, PASE, and
complicated development tools.

importantly,

In this article, an HTTP/application server
technology called IceBreak is used that pro-

vides an environment
for RPG server side
programming.  The

basics of developing a

simple RPG Web application are discussed
that would be the equivalent of a green-
screen load-all subfile. RPG can also be casy
intergraded with technologies such as SQL,
AJAX and Web services, which will be pre-

sented in future articles.

RPG is a business language that adapts well
to the 3-tier model as it applies to Web
applications. The data or first tier contains
the database source; the middle tier or

FIGURE 1

W0 @ | @Employes Hourly Rate Listing

EMPLOYEE HOURLY RATE

* | htp:fficebreak. lambton.on.cafTugl.rpgle v | *+ | X
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LISTING

Eplovee | employes Name [store Dept  fine  Hourly

111 24 1333 Yvonne Henson

111 25 3256 John Thorton

111 25 4265 Penny Johnson

2257 555 1999-09-23 $19.50
1133 111 2005-02-02 £15.25
1133 222 2002-10-25 $12.50

This article was condensed from a larger lab tutorial. The full tutorial can be
downloaded from the TUG Web site. In addition, tutorials and other RPG Web

applications can be viewed at http://www.IceBreak4RPG.com.

application server contains the business
logic to process the data, and finally the
third or presentation tier is the user interface
where all the data is presented. RPG fits well
into this model. In RPG Web applications,
the data tier is the DB2 database stored on
the System i. The middle tier contains the
business logic developed in RPG that runs
on the application server and the third tier
is the user interface developed in HTML
where the information is rendered to the
browser. Why is it important to adhere to
the 3-tier model? An application developed
with this model becomes very flexible, and
changes can be made at one tier without
affecting the other two tiers.

You work for a small to medium size System i

company and want to continue develop-
ing applications with RPG but want to
migrate to Web applications in an easy to
manage environment. The key words here
are “easy to manage environment” because
it has not been easy to develop RPG Web
applications. In the past, RPG applications
had to be combined with other technolo-
gies to run on the Web. Worst yet, RPG did
not have a native HT'TP/application server.
Therefore, to develop new Web applica-
tions, it was necessary to reach outside the
ILE environment and combine RPG with
other technologies. Well, this is no longer
required. Let us have a look at how easy it is
to develop a native RPG Web application.

The Application

The human resource manager of Premiere
Sporting Goods wantsa Web application that
displaysalist of employees. In thisapplication,
all of the employee records are retrieved
from the employee file and displayed in the

browser as shown in Figure 1.

Developing an RPG Web
Application
There are several steps in developing an
RPG Web application:
1. Create an optional cascading style
sheet (CSS).
2. Create the HTML user interface.
Web pages should use the rules of
XHTML, which is replacing HTML.
For this article, HTML will imply
XHTML. In green-screen applications,
the user interface is a display file. In a
browser application, the user interface

is HTML.

12
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FIGURE 2

<!--#tag="page_header"-->

<html>

<head>
<title> Employee Hourly Rate Listing </title>
<link rel="stylesheet" type="text/css"
href="../Theme/Master.css" />

</head>

<body>
<img src="./images/premierebanner.gif" />
<h1l> Employee Hourly Rate Listing </h1l>

<table>
<tr>
<th> Employee </th>
<th> Employee <br /> Number </th>
<th> Employee Name </th>
<th> Store </th>
<th> Dept </th>
<th> Hire <br /> Date </th>
<th> Hourly <br /> Rate </th>
</tr>

<!--#tag="table_row"-->
<tr>
<td> <img src="./images/<% = %char(employeeNo)
%>.jpg"> </img> </td>

<td> <% = %editw(employeeNo : '0 & & D)
%> </td>
<td> <% = %trim(firstName)

+ " ' + %trim(lastName) %> </td>
<td> <% = %char(storeNo) %> </td>
<td> <% = %char(deptNo) %> </td>
<td> <% = %char(hireDate) %> </td>
<td> <% = %editCChourlyrRate : '3' : '§")

%></td>
</tr>

<!--#tag="finish_page"-->
</table>

</body>

</html>

3. Create an RPG program that contains the business logic.

4. Compile the HTML file and RPG program into a program
object (*PGM) that is stored in a library. This is similar to
compiling a green-screen application. The only difference is
that the user interface is an HTML file instead of a display file.

5. Debug the application.

6.Request the RPG application from a browser.

The RPG Web application in this example consists of three source
files that are created using WDSc and saved in an IFS folder:

o The CSS (cascading style sheet) provides the rules for how
different elements of the Web page are rendered to the
browser.

e The HTML file contains the user interface or presentation
layer. In this example, the HTML file is called TUG1.htm
with the extension HTM, which identifies this file as an
HTML file.

o The RPG file contains the business logic. In this example,
the RPG program is called TUGL1.rpgle with the extension
RPGLE, which identifies it as an RPG Web application.

Cascading Style Sheet (CSS)

Cascading Style Sheets (CSS) is a simple mechanism for adding
style (e.g. fonts, font sizes, colors, margins, and spacing) to Web files.
Styles define how to display HTML elements. Normally, standard
CSS files are created for an organization and all applications and
Web pages share the same CSS. Usually, CSS files are created and
used for several applications as a means of standardizing browser-
based applications. Once the CSS becomes a company standard,
there is very little need to modify it. A CSS is a very important
component of a Web application, but unfortunately there is not
enough space to discuss CSS in this article.

The HTML User Interface

The first step in developing an RPG Web application is to design
and create the user interface using HTML. As mentioned, Web
pages should use the rules of XHTML, which is replacing HTML.
However, this article, does not discuss the rules of HTML. Instead,
I will leave that for you to explore. The HTML file defines what is
rendered to the browser and is similar to creating the display file
for a green-screen application. The HTML user interface for this
application is defined in the TUG1.htm file shown in Figure 2.
Notice the link on line S to a CSS file called Master.css. The
Master. css file is where the different styles are defined.

The code in Figure 2 is a basic HTML example and is not discussed in
detail here. There are many books that can be used to learn the basics

4 )

IceBreak

100% Native System i
Leverage the power of the System i ILE environment

e Quickly build new Web applications and convert existing green-
screen applications to run on a modern application server

¢ Does not require CGI, Java, Apache, WebSphere (WAS),
WebFacing

e Supports XML, Web Services, SOA, AJAX

o Installs in 30 minutes or less and has no gateways or moving parts

Extended Trial Program

Special limited-time offer for TUG Members

e Try IceBreak completely FREE for 30 days on your system or ours
e We will develop a FREE prototype of your application
o Ifyou like what you see, pay only maintenance for the next
6 months
o At the end of the trial, receive a 15% TUG discount off
purchase price
e Develop a “cool” application during the trial program
and receive an additional 10% off purchase price

For additional information on participation in this program
or a free online demo, contact

info@IceBreak4RPG.com or Call 1-888-290-3256

www.IceBreak4RPG.com

System & Method International
E-mail jac@system-method.com o Call 1-888-290-3256
www.IceBreak4RPG.com o www.system-method.com
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of HTML. The important thing to
understand is that once a user interface

FIGURE 3

template is created in HTML, it can <% _
be easily adopted to other applications. FempPayTBL IF E K Disk Rename (empPayTBL : empPayR)
. « D tag S 50A  varying

Once a company decides on a “user et
interface look,” the same HTML files tag = 'page_header’;
can be used repeatedly. eXSR writeHTML;

read empPayTBL;
HTML tables are used to list items in a dow Not %EOF (empPayTBL):
Web application in a similar manner as tag = 'table_row';
a subfile is used in a display file. In this eXSR writeHTML;
application, a HTML table is used to list gga‘_j EHEREESS
the employee records from the employee e
file. Each record is read from the tag = 'finish_page';
employee file and a table row is inserted exsR writeHTML;
into the HTML table. Therefore, a table FINLR = ¥ON;
row is defined to describe how the data is begSR writeHTML;
to appear in the browser. Although one select;
or more rows will appear in the table when tag = 'page_header';
when it is rendered to the browser, only %> <!--#include file="TUGL.htm" tag="page_header"--> <%
one tabl'e r(.)w is defined in the HTML when tag = 'table_row';
file. This single table row defines the %> <!--#include file="TUGLl.htm" tag="table_row"--> <%
first line of one or more identical lines _
to be displayed in the table. As each when tag = 'finish_page’; . e .,

. %> <!--#include file="TUGL.htm" tag="finish_Page"--> <%
record is read from the employee file, the ——
RPG program uses the same table row endsR;
definition in the HTML file to insert a /end-free
%>

new row into the HTML table.

© The 5th Wave, www.the5thwave.com

The 5th Wave

Eﬁ#l‘iﬁ‘*w

By Rich Tennant

“So T guess you forget to tell me to strip out the
components before drilling for blowholes.”

The RPG Program

The RPG program for this application is shown in Figure 3. This
program is the equivalent of a basic green-screen load-add subfile.
Normally I would use a procedure in place of the subroutine but
used a subroutine for those that have not embraced procedures.
This program performs three steps to build the Web page. First, it
includes the page header called page_header from the TUGI1.htm
file. Examine Figure 2 and you will see that the code identified
by #tag="page header” includes the HTML code for the
page header and the table header. Next, a doW/endDo loop is
used to loop through the employee file and include a table row in
the Web page for each employee. Thus, the program is building a
table dynamically from the database file. Once the table is created,
the program includes the HTML code to finish the Web page and
render it to the browser.

RPG Extensions

When an RPG application contains a display file, there are special
RPG operations, such as EXFMT, that are used to work with
the display file. Likewise, in an RPG Web application, there are
extensions built into the HTTP/application server that allows
RPG to work with the HTML file. The basic extensions used in this
application are discussed next.

(1) The #tag Anchor and #include Directive
The #TAG anchor in the HTML file in Figure 2 is used in
conjunction with the # INCLUDE directive in the RPG program
in Figure 3. It is important to understand that the RPG program is

14
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dynamically buildinga Web page. When processingthe HTML code,
the RPG program includes specific segments from the HTML file.
The #TAG anchors in the HTML file separate the HTML code into
the segments needed by the RPG program at the time of processing.
In Figure 2, the HTML code contains three segments identified
as “page header”,“table row”,and “finish page”.
When the RPG program includes the HTML code for a specific tag,
that HTML code is inserted into the Web page.

(2) Delimiters <% and %>

RPG programs contain code that is surrounded by the delimiters
<% and %>. The code is executed on the server and can contain
any expressions, statements, procedures, or operators valid for the
RPG programming language. When an application is requested, the
HTTP/application server needs to know what code is to be executed
and what code is content that is to be rendered to the browser. RPG
code enclosed by <%...%> is just executed, while expressions
that include an equal sign, <% = ... %>, are evaluated and
the result is emitted as content. Therefore, the statement <% =
$trim (firstName) + ' ' + $trim(lastName) %>
in Figure 2 renders a concatenated employee name. The dynamic
values are determined at runtime and are substituted at the evaluated
(=) symbol. As a result, when the page is rendered to the browser,
the dynamic values appear on the Web page.

In the RPG program in Figure 3, the delimiter <% is specified at the
beginning of the RPG program and the delimiter %> is specified at
the end of the program. The RPG executable code must be between
the opening and closing delimiters. There are times in the RPG
program where content needs to be included and not executed. For
example, consider the include statement $> <!--#include
file="TUGl.htm” tag=“page header”--> <%inthe
subroutine in Figure 3. This include directive is not an executable
statement, but a directive that inserts content into the Web page.
Therefore, the first delimiter $> is specified to close the RPG
executable code. At the end of the include directive, the delimiter
<% continues with RPG executable code. When a user requests
an application, the HTTP/application server locates the program
object in the library and executes all the RPG code between
<%...%>. The RPG code between <% . . . %> is never rendered
to the browser.

Compile the RPG Program

Once the RPG and HTML source files are created and saved in the
IFS folder, the application can be compiled into a native program
object (*PGM). To compile the application, it is requested in a
browser by entering http://server name/TUGl.rpgle
in the Address box, where server name is the name of the
server and TUGL . rpgle is the name of the RPG application. If
the program is new or has been changed, the HTTP/application
server will compile the application into a new object. If the program
compiles without errors, a *PGM  object is created and stored
in the library that is assigned to the HTTP/application server. In
addition, if the program compiles, the HTTP/application server
executes the program from the library and renders the results to the
browser as shown in Figure 1. »

s Application Lifecycle Management
s Application Intelligence & retro-documentation
» Test Automation
s Help-Desk

ARCAD Software USA

Sojaare

b

Visit us on www.arcadsoftware.com

= BSre
SqUareRSiE s
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FIGURE 4

<html>

<head>
<title> Employee Hourly Rate Listing </title>
<link rel="stylesheet" type="text/css"

href="../Theme/Master.css" />

</head>

<body>
<img src="./images/premierebanner.gif" />
<hl> Employee Hourly Rate Listing </hl>

<table>

<tr>
<th> Employee </th>
<th> Employee <br /> Number </th>

<th> Employee Name </th>
<th> Store </th>
<th> Dept </th>
<th> Hire <br /> Date </th>
<th> Hourly <br /> Rate </th>
</tr>
<tr>

<td> <img src="./images/111241333.jpg">
</img> </td>

<td> 111 24 1333 </td>
<td> Yvonne Henson </td>
<td> 2257 </td>
<td> 555 </td>
<td> 1999-09-23 </td>
<td> $19.50 </td>

</tr>

<tr>

<td> <img src="./images/111253256.jpg">
</img> </td>

<td> 111 25 3256 </td>
<td> John Thorton </td>
<td> 1133 </td>
<td> 111 </td>
<td> 2005-02-02 </td>
<td> $15.25 </td>
</tr>
</table>
</body>
</html>

Run the RPG Application in a Browser

The HTTP/application server does not execute the source files
in the IFS folder. Only the program object (*PGM) stored in the
library is executed. Therefore, once an application is completed,
only the program object needs to be available to run the application.
To run the application, enter http://server name/TUGL.
htm, where server_name is the name of the server and TUG.rpgle
is the name of the RPG application. The browser makes the request
to the application server which retrieves and executes the program
object. The result is a Web page displayed in the browser as shown
in Figure 1.

View Source
As mentioned, a Web page rendered to the browser by an RPG
application only contains HTML. Figure 4 illustrates the result of

clicking Page/View Source in the browser. There is no RPG code or
business logic sent to the browser. The user can see only the HTML
generated from the RPG application. Notice in Figure 4 that the
RPG application generated several table rows which are a result of
looping (doW/endDo) through the employee file.

Compile Errors

If errors are encountered during the compile, a compile listing with
errors is returned to the browser instead of the Web page. The errors
in the compile listing are bookmarked so the errors can be located by
clicking on the syntax error in the source. If there are syntax errors,
correct the errors in the source code, save the program, and refresh
the browser. This process continues until all compile errors are
corrected which results in a program object being created and a Web
page being displayed. Figure S illustrates a program compilation
with errors.

Runtime Errors

If a runtime error occurs, the HTTP/application server provides
the current job log as an HTML page in the browser. The runtime
error shown in Figure 6 is returned to the browser. In the example
in Figure 6, an attempt to divide by zero run-time error occurred.

IceBreak Application Server

Modern Web languages have a scripting language, an easy to use
user interface, and an HTTP/application server that runs the
applications. The application in this article demonstrates how
easy it is to deploy RPG as a scripting language with an easy to
use HTML user interface. So what makes this magic happen? The
answer is IceBreak Application Server, one of the most exciting Web
development technologies to be developed in recent years.

IceBreak is a powerful HT'TP/application server that runs natively
on System i5, iSeries, and AS/400. IceBreak installs in minutes with
little configuration, and has an integrated development feature that
allows developers to build and deploy Web applications using the

FIGURE 5
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FIGURE 6
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native ILE languages RPG and COBOL and other technologies Jim Cooper is Coordinator of the Internet Application

such as SQL, XHTML, XML, Web Services, and AJAX. IceBreak Developer program at Lambton College in Sarnia,
is not a tool but a powerful advanced HTTP/application server ON, where he has taught System i (AS/400)
that does not require CGI, Java, Apache, WebSphere (WAS), PASE, teChn_o /Og y since 1991. The discovery of I‘j-eB r(:i'ak
. . . Application Server technology was so revitalizing
WebFacing, HATS, or third-party generator tools. With IceBreak, ; : AR
" ) o - that it saved his RPG courses from elimination, and
developers benefit from a single, integrated application-hosting as a result, he has joined System & Method, the
environment. The ILE environment is the native environment of distributors/of IceBreak in North America. He/ can
the System i and IceBreak provides the best Web infrastructure to be reached at jim.cooper@LambtonCollege.ca, jac@
take advantage of ILE. 1&Ek system-method.com or (519) 542-1268 ext. 32109.

HIGH AVAILABILITY * DISASTER RECOVERY * SYSTEM MANAGEMENT

High availability?
Disaster recovery?
The best offense is a great defense.

Vision Solutions and iTera have teamed up to create the
best in high availability and disaster recovery technologies.
When you add the award-winning support from the largest
System i HA company in the world you can be confident
your data will stay available in any clutch situation.

At Vision Solutions, we're obsessed with enhancing
functionality and ease-of-use, and nothing is more reliable
than our iTera HA and DR products.

Want to know more? Just ask our fans—we have enough
to fill a stadium.

Consider the facts. Trade up to a winning solution.

Call 800-957-4511, 801-799-0300, or visit
www.visionsolutions.com
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