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By Léo Lefebvre, 
President, Toronto Users Group 
for System i

Greetings from Tampa

L
ast time I wrote this column, I 
was in India. �is time I am in 
Tampa, Florida. �What am I 
doing in Tampa?� you would ask. 

I was here this week to visit the SHARE 
conference. SHARE is for IBM System z 
(aka mainframe) what COMMON is for 
System i. No, I am not switching platforms, 
I am staying on the System i. I only came 
here to see how other users groups are 
presenting (inter)national conferences. It 
was a great experience. I learned a lot about 
the group and the conference. But, enough 
about the System z�let�s get back to our 
beloved System i. (If you want to know 
more about my experience at SHARE, 
contact me personally.) 

Computer Studies 
at Colleges
Some of you know about this because 
you may have studied there, but for the 
others�did you know that in the province 
of Ontario there are two major colleges 
o�ering education on the System i? �ey 
are the Seneca College (York University 
Campus) in Toronto and the Lambton 
College of Applied Arts and Technology 
in Sarnia. 

You may remember that, back in October 
2006, TUG had its �Going Back to School� 
day at Seneca and if you were there, you 
noticed the great lab facilities they have. 
�ere is some collaboration between these 

two colleges but, for the moment I am not 
able to elaborate more on that point. What 
I can say though, is that TUG has started a 
program to recognize and promote colleges 
where System i is taught. 

At upcoming TUG events, you will be able 
to meet and talk with some of the college 
representatives and maybe some of the 
students as well. TUG will set up tables for 
them to display their information material, 
in areas where conversation is easy. 

“Why would TUG do that?”  
you might ask 
Believe it or not but the System i is not 
dead yet and it has a great future. IBM is 
investing a lot of money into it and the 
System is thriving. One recent push for the 
System i was at the Lotusphere convention 
(last month in Orlando) where attendees 
noticed that IBM seems to be moving away 
from Windows as a server for Domino. 
Instead, they seem to really be pushing 
System i as the platform of choice for 
running Domino shops. 

System i is here to stay and we need new 
blood. Many System i workers will soon 
retire and new personnel will be needed. 
(�is situation is also a�ecting the System z 
�eld). Where are we going to get those 
replacements? Colleges and Universities 
are good places to recruit new personnel 
(in addition of course, to those who are 
already experienced on the platform and 
waiting for an opening.)

�is co-operation between the Colleges/
Universities and TUG can only be a win-
win situation. At the college level the 
students will realize that there is life in the 
System i and they will want to learn more 
about it. �e more that there are students 
who want to learn the System i, the more the 
schools will set up courses. For employers, 
these students are a good source of future 
personnel. �e more that people know 
about the platform and TUG, the more 
TUG will maintain its membership level. 

We are still at the beginning stages of this 
collaboration. We are still looking at venues 
to explore. As time goes by, we will continue 
to inform you about what�s going on. If 
you have ideas to submit about the type of 
collaboration we should consider, please 
let me know. If you want to collaborate in 
that venture, send me a note. If you know 
of other colleges or universities o�ering 
System i courses that are not on our list, or if 
you think that your company could help in 
some way (like o�ering co-op employment 
or whatever) let me know. 

TEC ’007
In the meantime, don�t forget about TUG�s 
own education program. TEC �007 is 
coming fast, really fast: April 17th, 18th and 
19th. Read more about it in this magazine 
and on our Web site at www.tug.ca/tec. Two 
days of tutorial lessons followed by a full 
day of hands-on labs at the IBM Toronto 
lab. Another event not to be missed!

For now, I have one more day to spend in 
Tampa before I go back to a white Toronto 
and shovel my way into my house. I hope 
the temperature gets a bit warmer than 
it was last week, both in Tampa and in 
Toronto. See you back at home! � T<G

MARCH 2007

Oops!
In the last issue of the TUG magazine, 
we incorrectly referred to one of 
our sponsors as “Blair Technologies”, 
when in fact their company name 
is: “Blair Technology Solutions Inc.” 
or “Blair Technology” for short.  We 
sincerely apologize for this error. 
�  — Editor

PRESIDENT’S CORNER
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By Jay Burford and Stephen Bingham

It was cold! �e winds were blustery! 
But were the TUG members 
deterred by the daunting weather? 
No, we were not! We parked in the 
warmth of the underground parking 

lot at the Living Arts Centre Mississauga. 
�en we received an even warmer reception 
from the TUG �meeting and greeting� 
team: Wende Boddy, Loretta Dryer, and 
Harry Hastilow. What a way to start an 
evening of fun, friendship, and education! 
And later it was spiced up with a movie and 
even some �movie confessions�. 

�e great turnout, despite the inclement 
weather, was a strong indication of the 
interest in the evening�s two topics: 

�i5 Availability� and �DR & Security 
Confessions��e Movie�. TUG President 
LØo Lefebvre welcomed everyone and 
advised the attendees that there would be 
a draw during the TUG Business Session, 
a�er the dinner break. He then introduced 
our �rst speaker, Chris Hird, President of 
Shield Advanced Solutions, who also works 
closely with Blair Technology Solutions 
Inc., to do a presentation on i5 Availability. 

i5 Availability 
Chris provided a brief history on the tools 
provided on the AS/400 since its inception 
in 1988. Chris has been actively involved 
in the development of products such as 
JobqGenie, SPM Manager, CD Generator 
and FTP Manager. His presentation 
included a reference to a number of White 
Papers that are either currently available or 
else coming out shortly. 

Chris likes to �think outside-the-box!� and 
CHEAP! He discussed �Remote Journaling 
& Recovery� and noted that while many 
people attempt to use this process as one 
method of HA, it is NOT really High 
Availability. 

In V5R1, IBM introduced virtual optical 
and has now released Virtual Tape with 
V5R4. Both have the advantage of speed 
but have DASD considerations. As Chris 
explained, there are options to consider. 
Backing up to a virtual image, either 
Optical or Tape saves the time during the 
initial backup and avoids potential media 
errors that can interfere with your batch 
run. In the tests run by Blair Technology, 
they found no di�erence in speed between 
virtual optical and virtual tape. 

Since virtual tape allows you to specify your 
tape type, you have more �exibility in the 
size of the image �le, resulting in the need to 
change virtual images fewer times, if at all.

As Chris mentioned earlier, they specialize 
in �outside-the-box thinking�. A great 
example of this is Remote DASD and an 
automated FTP process. Whether you 

A�ernoon speaker Chris Hird

THE JANUARY 2007 MEETING OF MEMBERS
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choose a LINUX FTP Server or an Intel 
Server, the cost of DASD is inexpensive 
and dropping. You can currently get a 
terabyte (TB) of disk for less than $800. 
Add a DVD/CD writer that supports the 
*UDF format and you are set.

Backup your �les to a virtual optical image, 
then FTP the image �le to the FTP server, 
and delete the image �le from the i5 on 
successful completion of the �le transfer. 
�is eliminates the need to have all of 
the virtual images on the i5 at one time, 
reducing DASD limitations. Once the FTP 
images are on the FTP server, they can be 
written to CD. 

You can use these images in one of two 
ways to recover your system. FTP them 
back from the server or restore them 
from your CD using the optical drive. 
Chris explained that a full system backup 
and recovery could be done using this 
method. NOTE: i5 OS (LIC) must be 
installed for a full recovery. 

In V5R4, IBM introduced something called 
�WATCH Commands�. �ese are monitors 
that allow you to monitor any message 
queue or even a job log for speci�c messages 
and take appropriate action automatically. 
�ese commands are used in the above 
process to monitor for error messages. 

Chris went on to discuss some possibilities 
for the next stage of optical backup, by 
saving to optical only with the use of some 
techniques for journal receiver storage, 
remote storage management and object 
replication.

He closed with the recommendations to 
keep looking for alternative methods. As 
IBM constantly gives us more access to the 
operating system, there are more options 
available to us if we just keep �thinking 
outside-the-box�.

The MoM
During the break we all enjoyed an 
excellent hot bu�et dinner while everyone 
took the opportunity to say hello to friends 
and acquaintances. Prior to the second 
presentation, LØo gave us a further update 
on the special MoM on May 30th (which 
is one week later than usual. Our special 
guest presenter will be Randall Munson, 
the winner of multiple �Gold Medals� as a 
speaker at COMMON. 

LØo then introduced our IBM Liaison 
Stephen �uan to give us an update on the 
upcoming elections of Directors on the 
TUG Board. Stephen opened by explaining 
the positive experience and how much he 
has enjoyed working with the Board for the 
last two years. (Details on page 28.) Next, 
Director Glenn Gundermann invited us to 
attend TEC �007 on April 17th to the 19th. 
See Glenn�s article on page 18 for details.

Glenn and Wende then distributed the Door 
Prizes: First there were two �007 Editions of 

Chris Hird � �thinkig out-of-the-box,� at the January TUG meeting
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the �Scene-it� Game, kindly donated by Alkarim Sachedina and 
the Mattel Corporation. �en we had a draw for a $50 certi�cate 
to be used towards the purchase of a registration for the upcoming 
TUG TEC �007. Please see the �Lucky Winners� article under 

�TUG NOTES� on Page 28 for the names of the winners. 

DR & Security Confessions - the Movie
Richard Dolewski opened the second session by providing bowls 
of popcorn for all the attendees (movie patrons?) and asked the 
question: �What is a Disaster?� He then told us that the Federal 
Emergency Management Agency (FEMA) in the U.S. recorded over 
100 weather related disasters in 2005 and 82 in 2006. He also talked 
about some of the additional major hydro outages here in Ontario 
including some that were unrelated to weather. He pointed out that 
while many of us believe that these situations are covered in our 
Disaster Recovery (DR) plans we should possibly look again. For 
instance: Where will you get the fuel to run your backup generators 
when the power outages last beyond the limits of your fuel supply 
and the pumps cannot be used without power? 

He talked about IT �secrets� (perhaps dirty secrets?) in your DR 
plan: Is it a REAL plan (written, tested, and published) or something 
in someone�s mind or on the back of a napkin? Do we know who has 
the plan? Are they ALWAYS available? He pointed out that �only 
76% of today�s businesses have fully documented Disaster Recovery 
Plans.�; �38% NEVER test their plan�; and that �30% will NEVER 
work in a Disaster�! 

He advised us on the outcome of a poor or incomplete plan, as 
well as some of the requirements for a good plan. One of the most 
important issues when you begin a plan is to ensure that you have 
de�ned and prioritized the Business Objectives and aligned the IT 
capabilities with these needs in order to �Minimize the gap between 
Business Requirements and IT Deliverables�. He later emphasized 
the responsibly of IT to ask the tough questions to ensure that 
management really understands the impact on the business that 
could ensue in the case of a disaster. i.e., �could they really a�ord 
the disruptions that have been negotiated?� He suggested some 
open-ended questions that might uncover the real needs of the 
business and therefore of the DR Plan. Some examples were: Did 

management understand the reality of recovery time objectives; 
the impact of a possible loss of a day�s orders; or the inability of the 
warehouse that is functioning in another location being unable to 
ship product due to system unavailability? 

You then need to categorize your servers for recovery. �e typical 
breakdown is 60% critical immediately for recovery, 20% necessary 
but recovery may be delayed, and the remaining 20% may not be 
required at all during a disaster. �is allows you to center your e�orts 
on the all-important 60%. For many companies it is imperative that 
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they include e-mail in this review, as it has 
become a �mission critical� part of many 
businesses. In addition, Richard pointed 
out that e-mail should be considered a High 
Availability (H/A) application. 

Next you need to understand that �Backup 
= Recovery�. Richard stated that of the 
companies that perform regular backups 
42% are incomplete, and that 21% of the 
iSeries/400 and 36% of the Intel installations 
are unrecoverable using these backups. He 
went on to provide various backup pros 
and cons, and some save/restore strategies 
including some pitfalls and some horror 
stories. He also emphasized the impact of 
the Sarbanes-Oxley (SOX) requirements 
on backup and recovery requirements. 
He pointed out that some companies are 

�proud� of their 97% backup success rate, 
with only a 3% failure rate. �ey don�t seem 
to equate this percentage with 12 days per 
year of NO Backups. NOT GOOD � If 
Murphy�s Law occurs, what happens when 
a disaster strikes a�er one of those 12 days? 

He then discussed keeping �a clean house�. 
You need to look at your computer room 
environment including temperature, 
humidity and air�ow, data security and 
tape and backup device maintenance. 
Power supplies and their backups are 
especially important. �ere needs to be 
redundancy on your power supplies and on 
your �RAID5 or RAID6� setups. 

Another mistake that many companies make 
is keeping their backup material on site. If 
you do, as Richard says, �� your company is 

toast!� Do your 
backups daily 
and get them 
stored safely o�-
site. If you use 
encryption, as is 
becoming more 
of a requirement 
due to SOX 
etc., ask yourself 
some questions: 
Who has the password? Where do they 
have it? Onsite? O�site? How do you get it 
if there is a disaster? 

Who would have thought about the 
computer console being strategic to the 
DR plan? We all did a�er Richard�s real 
life stories (horror movies?). One company 
spent the money to develop DR Plans for 
their multi-million dollar business and then 
tried to save a few dollars by using an old, 
previously discarded console. Another used 
a high-end server as a console but couldn�t 
�nd the required CDs to load the so�ware 

for the iSeries. Another found the 
CDs but couldn�t �nd the required 

�key�. You must have a dedicated 
system console, properly maintained, 
con�gured with the proper, up-to-
date hardware requirements, and 
all the latest required so�ware for 
iSeries Access and Microso� needs.

Richard stressed the importance of 
testing your plan REGULARLY 

� passively and actively. He then 
provided some comparisons of 
various versions of Continuous 
Availability and High Availability 
(H/A) and concerns when 
developing your DR Plan.

Next came a discussion of Security, 
including security for both your production 
and test data. You also need security for your 
backups. Passwords and user pro�les need 
to be �managed� to ensure that they are cur-
rent and protected. TCP/IP applications, 
autostarts, application architecture, the in-
appropriate use of special authorities, and 
control tables may all provide unexpected 
access to vital data. You must administer 
these areas and check them regularly. You 
must also supervise the authorization that 
has been given to your users. Do individu-
als have too much authority? Are there su-

per users? Was a 
new user given a 
prior employee�s 
authorizations 
when they took 
over a job, even 
if they didn�t 
have the knowl-
edge, the need, 
or the experi-
ence required? 

Do you close down a pro�le immediately 
when someone leaves the company?

Richard then discussed auditing the system. 
You should have your audit journals 
turned on. If you don�t, how do you know 
who deleted or changed a �le�perhaps 
inappropriately. You may need to have the 
audit journals turned on in order to meet 
changing government or professional 
regulations. 

He pointed out that while you may think 
good security costs a lot � Poor security 
costs so much more. �e cost of lost data 
could have a severe impact on your business. 
Some of the repercussions could include the 
public perception of your company, legal 
action under privacy laws, stock valuation, 
loss of trade secrets, loss of business, 
litigation, and even loss of employment. 

Richard then described the actions we 
should take when there is a security breach 
in order to supply the forensic information 
required. He advised us to save a substantial 
list of audit journals, job and history logs, 
access and physical security reports. He also 
suggested that we do not purge our audit 
journals a�er 7 days, or even 30 days. We 
should save them to tape, as they may be 
required for �proof � of a security breach or 
in the case of one company that he assisted, 
of an ongoing the�. He followed with a 
discussion of data preservation for the i5/
OS, data retention for the i5/OS, as well as 
buying and implementing the best security 
applications that are available. Encryption 
for laptops, hard drives, backup tapes, CDs, 
memory sticks, PDAs, Black-Berrys etc. 
was recommended. 

In closing we were warned to �Err on the 
Side of Caution� and that it was extremely 
important for the IT community to be 
prepared. � T<G

Evening speaker Richard Dolewski
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Speaker: 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. 
He has taught System i (AS/400) technol-
ogy since 1991 and serves as the liaison with 
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-
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-
lege program, and 
as a result, he has 
launched System 
& Method North 
America in partner-
ship with System 
& Method Interna-
tional in Denmark 
to bring the IceBreak 
HTTP/application 
server environment 
to North America.

Speaker: 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 bene�ts 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

Remember to register with the TUG ofýce!

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) 

WEDNESDAY, MARCH 21, 2007  

RPG Web Development
7:00 pm Session Abstract
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. �ese 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. �ere is no need 
to �rip-and-replace� legacy applications. All you need is a powerful 
native RPG Web 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. 

Remote Manager Service
5:00 pm Session Abstract 
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. Le� 
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.  
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W
elcome to the wonderful and 
exciting world of RPG Web 
development. �is 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 importantly, developing RPG 
Web applications does not require CGI, 
Java, JSPs, PHP, WebSphere, PASE, and 
complicated development tools.

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

vides an environment 
for RPG server side 
programming. �e 
basics of developing a 
simple RPG Web application are discussed 
that would be the equivalent of a green-
screen load-all sub�le. RPG can also be easy 
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. �e data or �rst tier contains 
the database source; the middle tier or 

application server contains the business 
logic to process the data, and �nally the 
third or presentation tier is the user interface 
where all the data is presented. RPG �ts well 
into this model. In RPG Web applications, 
the data tier is the DB2 database stored on 
the System i. �e 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 �exible, and 
changes can be made at one tier without 
a�ecting 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. �e 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 HTTP/application server. 
�erefore, 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
�e human resource manager of Premiere 
Sporting Goods wants a Web application that 
displays a list of employees. In this application, 
all of the employee records are retrieved 
from the employee �le and displayed in the 
browser as shown in Figure 1. 

Developing an RPG Web 
Application
�ere 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 �le. In a 
browser application, the user interface 
is HTML.

RPG Web Development 
— Getting Started

By Jim Cooper

FIGURE 1

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. 
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3.	Create an RPG program that contains the business logic.
4.	Compile the HTML �le and RPG program into a program 

object (*PGM) that is stored in a library. �is is similar to 
compiling a green-screen application. �e only di�erence is 
that the user interface is an HTML �le instead of a display �le.

5.	Debug the application.
6.	Request the RPG application from a browser. 

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

�e CSS (cascading style sheet) provides the rules for how 
di�erent elements of the Web page are rendered to the 
browser.
�e HTML �le contains the user interface or presentation 
layer. In this example, the HTML �le is called TUG1.htm 
with the extension HTM, which identi�es this �le as an 
HTML �le.
�e RPG �le contains the business logic. In this example, 
the RPG program is called TUG1.rpgle with the extension 
RPGLE, which identi�es 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 �les. 
Styles de�ne how to display HTML elements. Normally, standard 
CSS �les are created for an organization and all applications and 
Web pages share the same CSS. Usually, CSS �les 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
�e �rst 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. �e HTML �le de�nes what is 
rendered to the browser and is similar to creating the display �le 
for a green-screen application.  �e HTML user interface for this 
application is de�ned in the TUG1.htm �le shown in Figure 2. 
Notice the link on line 5 to a CSS �le called Master.css. �e 
Master.css �le is where the di�erent styles are de�ned. 

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

<!--#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" />
  <h1> Employee Hourly Rate Listing </h1>
 
  <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   &  &    ') 
                                         %> </td>
   <td> <% = %trim(ýrstName)  
                 + ' ' + %trim(lastName) %> </td>
   <td> <% = %char(storeNo) %>              </td> 
   <td> <% = %char(deptNo) %>               </td> 
   <td> <% = %char(hireDate) %>             </td> 
   <td> <% = %editC(hourlyRate  : '3' : '$')  
                                          %></td> 
   </tr>

<!--#tag="ýnish_page"-->
  </table>
</body>
</html>

FIGURE 2

IceBreak
100% Native System i

Leverage the power of the System i ILE environment
�	 �uickly 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 
�	 Supports XML, Web Services, SOA, AJAX 
�	 Installs in 30 minutes or less and has no gateways or moving parts 

Extended Trial Program
Special limited-time o�er for TUG Members

�	 Try IceBreak completely FREE for 30 days on your system or ours 
�	 We will develop a FREE prototype of your application 
�	 If you like what you see, pay only maintenance for the next  

6 months 
�	 At the end of the trial, receive a 15% TUG discount o�  

purchase price 
�	 Develop a �cool� application during the trial program  

and receive an additional 10% o� 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   �   Call 1-888-290-3256 
www.IceBreak4RPG.com   �   www.system-method.com 
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The RPG Program
�e RPG program for this application is shown in Figure 3. �is 
program is the equivalent of a basic green-screen load-add sub�le. 
Normally I would use a procedure in place of the subroutine but 
used a subroutine for those that have not embraced procedures. 
�is program performs three steps to build the Web page. First, it 
includes the page header called page_header from the TUG1.htm 
�le. Examine Figure 2 and you will see that the code identi�ed 
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 �le and include a table row in 
the Web page for each employee. �us, the program is building a 
table dynamically from the database �le. Once the table is created, 
the program includes the HTML code to �nish the Web page and 
render it to the browser. 

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

(1) The #tag Anchor and #include Directive 
�e #TAG anchor in the HTML �le 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 

of HTML. �e important thing to 
understand is that once a user interface 
template is created in HTML, it can 
be easily adopted to other applications. 
Once a company decides on a �user 
interface look,� the same HTML �les 
can be used repeatedly. 

HTML tables are used to list items in a 
Web application in a similar manner as 
a sub�le is used in a display �le. In this 
application, a HTML table is used to list 
the employee records from the employee 
�le. Each record is read from the 
employee �le and a table row is inserted 
into the HTML table. �erefore, a table 
row is de�ned to describe how the data is 
to appear in the browser. Although one 
or more rows will appear in the table 
when it is rendered to the browser, only 
one table row is de�ned in the HTML 
�le. �is single table row de�nes the 
�rst line of one or more identical lines 
to be displayed in the table. As each 
record is read from the employee �le, the 
RPG program uses the same table row 
de�nition in the HTML �le to insert a 
new row into the HTML table. 

<%
     FempPayTBL IF   E           K Disk    Rename(empPayTBL : empPayR)
     D  tag            S             50A   varying
      /free
       tag = 'page_header';
       exSR writeHTML;
       read empPayTBL;

       doW Not %EOF (empPayTBL);
         tag = 'table_row';
         exSR writeHTML;
         read empPayTBL;
       endDo;

       tag = 'ýnish_page';
       exSR writeHTML;
       *inLR = *ON;

       begSR writeHTML;
         select;
           when tag = 'page_header';
             %> <!--#include ýle="TUG1.htm" tag="page_header"--> <%

           when tag = 'table_row';
             %> <!--#include ýle="TUG1.htm" tag="table_row"-->   <%

           when tag = 'ýnish_page';
             %> <!--#include ýle="TUG1.htm" tag="ýnish_Page"--> <%
         endSL;
       endSR;
      /end-free
%>
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dynamically building a Web page. When processing the HTML code, 
the RPG program includes speci�c segments from the HTML �le. 
�e #TAG anchors in the HTML �le 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 identi�ed 
as “page_header”, “table_row”, and ñýnish_pageò. 
When the RPG program includes the HTML code for a speci�c tag, 
that HTML code is inserted into the Web page. 

(2) Delimiters <% and %>
RPG programs contain code that is surrounded by the delimiters 
<% and %>. �e 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. �erefore, the statement <% = 
%trim(ýrstName) + ó ó + %trim(lastName) %> 
in Figure 2 renders a concatenated employee name. �e 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 speci�ed at the 
beginning of the RPG program and the delimiter %> is speci�ed at 
the end of the program. �e RPG executable code must be between 
the opening and closing delimiters. �ere are times in the RPG 
program where content needs to be included and not executed. For 
example, consider the include statement %> <!--#include 
ýle=ñTUG1.htmò tag=ñpage_headerò--> <% in the 
subroutine in Figure 3. �is include directive is not an executable 
statement, but a directive that inserts content into the Web page. 
�erefore, the �rst delimiter %> is speci�ed 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 
<%...%>. �e RPG code between <%...%> is never rendered 
to the browser. 

Compile the RPG Program
Once the RPG and HTML source �les 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/TUG1.rpgle 
in the Address box, where server_name is the name of the 
server and TUG1.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. 
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Run the RPG Application in a Browser
�e HTTP/application server does not execute the source �les 
in the IFS folder. Only the program object (*PGM) stored in the 
library is executed. �erefore, 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/TUG1.
htm, where server_name is the name of the server and TUG.rpgle 
is the name of the RPG application. �e browser makes the request 
to the application server which retrieves and executes the program 
object. �e 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. �ere is no RPG code or 
business logic sent to the browser. �e 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 �le. 

Compile Errors
If errors are encountered during the compile, a compile listing with 
errors is returned to the browser instead of the Web page. �e 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. �is process continues until all compile errors are 
corrected which results in a program object being created and a Web 
page being displayed. Figure 5 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. �e 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. �e 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? �e 
answer is IceBreak Application Server, one of the most exciting Web 
development technologies to be developed in recent years. 

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

<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" />
  <h1> Employee Hourly Rate Listing </h1>
 
  <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>

FIGURE 4

FIGURE 5
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native ILE languages RPG and COBOL and other technologies 
such as SQL, XHTML, XML, Web Services, and AJAX. IceBreak 
is not a tool but a powerful advanced HTTP/application server 
that does not require CGI, Java, Apache, WebSphere (WAS), PASE, 
WebFacing, HATS, or third-party generator tools. With IceBreak, 
developers bene�t from a single, integrated application-hosting 
environment. �e ILE environment is the native environment of 
the System i and IceBreak provides the best Web infrastructure to 
take advantage of ILE. � T<G

Jim Cooper is Coordinator of the Internet Application 
Developer program at Lambton College in Sarnia, 

ON, where he has taught System i (AS/400) 
technology since 1991. The discovery of IceBreak 
Application Server technology was so revitalizing 

that it saved his RPG courses from elimination, and 
as a result, he has joined System & Method, the 

distributors of IceBreak in North America. He can 
be reached at jim.cooper@LambtonCollege.ca, jac@

system-method.com or (519) 542-1268 ext. 3219.

' Copyright 2006, Vision Solutions, Inc.  All rights reserved. IBM, eServer, and iSeries are trademarks of International Business Machines Corporation

    

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

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 con�dent 
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 �ll a stadium. 

Consider the facts. Trade up to a winning solution.

High availability? 
Disaster recovery?
The best o�ense is a great defense.

H I G H  AVA I L A B I L I T Y  •  D I S A S T E R  R E C O V E R Y  •  S Y S T E M  M A N A G E M E N T

FIGURE 6
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IT Optimization

Who reads 
the TUG 
magazine?
Over 5,000 IT 
professionals in the 
GTA, and across the 
country. 

Get inside their 
minds...

We are tightly focused  
on the midrange space.

Ron Campitelli 905-893-8217 
Wende Boddy 905-607-2546

in the TUG magazine
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Meeting 
Review —
February 
2007
Photos by Léo Lefebvre 

Central Ontario iSeries Network

�e next meeting is scheduled for March 5th. �e speaker is Linda Cole on the topic of EGL. Enterprise 
Generation Language (EGL) is IBM Rational�s strategic construction technology. EGL extends the 
programming workbench with a simpli�ed high-level programming language that enables business oriented 
developers who have little or no 
experience with Java, Web technologies 
or Service Oriented Architecture to 
create enterprise-class applications 
and services quickly and easily. Code 
generators automatically transform 
EGL into Java, COBOL, Web Services 
and deployment artifacts to support the 
broadest variety of business application 
and platform requirements  � T<G

C
OiN�s most recent meeting 
was held Monday February 
5th, at Conestoga College in 
Kitchener, with guest speakers 

Mike Warkentin (IBM Alliance Manager 
for DataMirror Corporation), and Kevin 
Puloski (Manager of Remote Managed 
Services and Technical Services at Able-
One Systems Inc.) Mike presented the topic 
of Buisiness Continuity Planning and Kevin 
spoke about Remote Manager Service. Kevin Poluski

Mike Warkentin
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By Glenn Gundermann, TEC Chair

I
f you haven�t heard of TEC �007, 
then I would have to guess you are 
new to the System i (a.k.a. AS/400 
and iSeries). TUG is hosting its 14th 

Annual System i Technical Education 
Conference, in the north end of our 
beautiful city of Toronto. 

What, Where, When, Who
�ree fabulous days, April 17 � 19, have 
been put together to provide a great 
opportunity for you to get caught up on 
everything System i. We have two days 
of lectures at the Sheraton Hotel, plus a 
third day at the IBM Toronto Lab for a 
full day of hands-on lab sessions. We have 
world-renowned speakers, including the 
very speakers that create IBM Red Books 
and other books you hopefully have in your 
library or on disk. 

With up to seven rooms going all the time, 
there is something for everyone. While 
most of the information is geared for 
the programmer/analyst, we have a lot 
for personal/professional development 
too, whether you are technical or non-
technical, plus sessions for operations and 
administration. 

Our Executive Breakfast is geared to 
decision makers and is presented by John 
Pratt, IBM iSeries/i5 Business Unit 
Executive. 

We also have Canada�s largest System i 
Vendor Showcase on April 17, showcasing 
the latest products and services the market 
has to o�er. �e Vendor Showcase is open 
to everyone so you don�t have to be a paid 
conference attendee to take advantage 
of this event. Come out and bring your 
friends/co-workers.

�is year, we have a special session, 
presented by Jon Paris and Susan Gantner, 
called �It�s All In Your Mind�. �is special 
session is open to everyone; attendees, non-
attendees, vendors� basically, anyone and 
everyone. (Free of charge.) You won�t want 
to miss this special session. 

�is year�s keynote speaker is Paul Tuohy. 
If you don�t recognize this name, run�don�t 
walk, and register for TEC �007 today, then 
go to our Web site and read his bio. 

There Is No Time Like the 
Present
If it�s not now, then when? Everyone knows 
technology never stops. �en why is it that 
many of us don�t think of education the 
same way? We have to! With every new 
release of i5/OS there is so much more to 
learn it could take you a couple of years to 
learn everything, and that�s only if you work 
at it. You have to start today. Don�t wait for 
tomorrow, because tomorrow never comes. 

EDUCATION: SHAKEN NOT STIRRED

Attendees enjoying the Keynote Lunch at last year�s conference: TEC 2006

TEC ’007

�e �rst step to getting ahead is getting started ...



SDG
Systems Developers Group

TEC ‘007 & Showcase Sponsors

TM
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Jon Paris and Susan Gantner at last year�s (TEC 2006) 
Keynote Luncheon.  �is year Jon and Susan will conduct a 

special session entitled �It�s All in Your Mind� during Day 1 
of the conference on Tuesday April 17 at 5:30 pm (right a�er 

the Vendor Showcase.) �is �ee session will be open to the 
public as well as conference attendees.
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i3 Tech Group Inc. 
Providing the Right Answers and the Right People

to ensure your projects are on time and on budget 

¶ Upgrades & Migrations - Hardware, Data and Application  
¶ Performance - Tuning, Reporting and Evaluations 

¶ Security Assessments - SkyView Risk Assessor 
¶ HMC and LPAR Implementation & Planning 

¶ Disaster Recovery Planning & Testing 
¶ BRMS Solutions - BRMS Partner 
¶ Linux & Windows Integration 

¶ Total Project Management 
¶ e-Business Solutions 
¶ Support Contracts 

¶ Education 

IBM Certified Experts from V4R3 to V5R3 
Canadian agent for CCSS Monitoring products 

www.i3tg.com 905-841-2353
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TEC ‘007 Executive 
Breakfast* speakers

You might think you can get by without learning the latest but you 
can�t. I�ve met people who had di�culty reading a free-format RPG 
program, and it doesn�t get any easier than free-format, if you just 
approach it with an open mind and give it a chance. So imagine you 
are looking for work and you can�t even read the newer programs, let 
alone write some.

* The TEC ‘007 Executive Breakfast will be held on Tuesday 
April 17, 2007, from 8:30 a.m. – 11:00 a.m. This limited 
seating event is geared toward decision makers and will 
follow with an exclusive preview of the 2007 Vendor 
Showcase. Tickets are $50 per person. 

John Pratt joined IBM Canada in Vancouver in 1985 
after completing an Honors Economics Degree at the 
University of Western Ontario. During his 9 years 
in Vancouver John held several positions within 
the  IBM Sales & Marketing organization including 
Systems Engineer and Account Manager. Later, back at IBM 
Headquarters, his Management positions included Channels 
Management and several Sales Management Positions in which 
he was responsible for IBM’s Mainframe, Unix and iSeries 
Offerings. Since Mid 2002 John has been the Business Unit 
Executive for the System i  division  in Canada  with General 
Management Responsibilities including Sales & Distribution of 
the platform across the country. 

Richard Dolewski is a certiýed systems integration 
specialist and disaster recovery planner. As Vice 
President for Technical and Contingency Services 
provided by Mid-Range, he has extensive  experience 
in Disaster Recovery Planning, BCP, Backup & Recovery 
program design, and Systems Availability.  Richard 
has supported eighteen computer room disasters 
and conducted over two hundred disaster recovery 
tests. He is also an award winning speaker at various 
technical conferences, including IBM, COMMON, IBM 
Executive Events, and Local Users Groups. 
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C*RN BYTES
By Ken Davis

The winter’s over,
My mind’s a wreck,
It’s time for Growing,
It’s time for TEC.

Well, it isn’t James Bond,
That’s what I heard,
It is TUG’s Education
That’s shaken, not stirred. 

Jon and Susan
Really cruisin’
TUG ain’t losin’
With Jon and Susan.

They put a million monkeys in a room,
And gave them all computers,
After a thousand years or so,
It was found they had written Windows.

TEC ‘007
Education: Shaken not stirred

Are you 
licensed
to skill?

TORONTO
USERS GROUP
for System i

Plan to attend TEC ‘007,
TUG’s annual three-day secret 
Technical Education Conference 
& Showcase at the Sheraton 
Parkway Hotel, Richmond Hill,  
April 17 – 19, 2007.
The conference includes: two full 
days of tutorials, plus hands-on 
labs on Day 3 ·  complimentary 
lunch at the Vendor Showcase · 
sit-down luncheon at the Keynote 
Address · optional Executive 
Breakfast · certification exams · 
top-drawer speakers · technical & 
professional development topics ·
and special agent handouts from 
Q-branch.

Sign-up today for this 
value-packed event!
TUG members: $795 
(Non-members: $895)

Contact Miss 
Wendepenny 
at the TUG office: 
905-607-2546,
admin@tug.ca

TEC’s Favourite 
007 Movie Titles

SYSTEM/3 Era:
01. Doctor *Nomax (1962 SC)
02. From Rochester With Love (1963 SC)
03. Goldserver (1964 SC)
04. ThunderCobol (1965 SC)
05. You Only  i5 Twice (1967 SC)

SYSTEM/32 Era:
06. On IBM’s Secret Service (1969 GL)
07. AS/400s Are Forever (1971 SC)
08. Live and Let i5 (1973 RM)

SYSTEM/34 Era:
09. The Man With the Golden CPU (1974 RM)
10. The i Who Loved Me (1977 RM)
11. MoM–raker (1979 RM)

SYSTEM/36 & SYSTEM/38 Era:
12. For Your i Only (1981 RM)
13. Octopus–e (1983 RM)
14. Never Say Downtime Again (1983 SC)
15. A View to a Query (1985 RM)

AS/400 Era:
16. The Living Datacenter (1987 TD)
17. License to SQL (1989 TD)
18. Golden i (1995 PB)

iSeries Era:
19. TUG Never Dies (1997 PB)
20. Websphere is Not Enough (1999 PB)
21. i5 Another Day (2002 PB)

System i Era:
22. Casino RPG (2006 DC)



* Tug members are free to attend COiN meetings.

Donôt let this 
be you! 

Cost Effective Continuity Solutions 

§AS/400, iSeries & i5 §Wintel & Linux
§Unix     §AIX

Business Continuity Solutions, as well as 
Disaster Recovery Hot-Site

905-841-9891
sales@dynamicdr.com 
www.dynamicdr.com  
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Education — Who Me?
For the most part, everyone would like the chance to learn something 
new, if only it was as easy as snapping two �ngers together. 

Well, I think it can be that easy. Just snap any two �ngers together 
and say, �By golly, I�m going to TEC �007 and that�s that.�

But there are all sorts of people out there that make this world go 
round and I enjoy meeting them at various customer sites. It�s very 
interesting to hear di�erent points of view and try to understand 
where they are coming from.

�ere are some that have never been really keen on education. If 
they took a course in the last 20 years it was because the company 
told them to. �ey like the way things run today� WITH THEIR 
GREEN SCREENS!

�ere are others who like education� WHEN THEY GET TO 
GO AWAY TO SOMEWHERE NICE. �ey�ll take education 
if their company is footing the bill and then �le everything on the 
shelf when they get back� because they�re too busy with real work 
to start �playing� with the new stu�.

Some welcome the idea of education but they don�t �ght for it by 
building a business case. Unfortunately, some managers don�t see 
the big picture and realize it�s to the company�s bene�t for you to 
take education and improve your knowledge and skills. It�s up to you 
to make sure they understand.

A lot of people are taking night courses, whether it�s a computer 
course, learning a new language, accounting, etc. What do they 
know that you don�t? �ey know that you have to continuously 
invest a little in yourself all the time.

It’s Never Too Late
Just like being told you have to start an exercise program a�er not 
doing anything active for ten years or more. It�s never too late. You�ll 
see immediate gains within three months.

�ere are still RPG III programs running out there. It doesn�t mean 
you have to give up. Even if you don�t re-write them, you should still 
be creating new database �les and writing new programs with the 
latest enhancements available. �ere are a lot of enhancements to 
DB2, RPG, SQL, and APIs to keep you busy for a long time.

There Are Challenges
Some people have no idea on how to use APIs, SQL, RPG 
prototypes, ILE, access �les in the IFS using RPG, creating PDFs 
using RPG, web applications, creating GUI screens, using the latest 
tools like WDSc, CODE, and iSeries Navigator, database tuning, 
system performance tuning, etc.

If you haven�t kept up-to-date, it�s going to be a big challenge to get 
caught up. You might think the biggest challenge is to decide where 
to start. �at�s why you need to attend TEC. You�ll be able to talk 
with the experts and hear what they think. You�ll be with peers that 
have similar challenges and discuss what they�re doing.

TEC ‘007 
Keynote* 
speaker

Paul Tuohy has worked in the 
development of IBM Midrange 
applications since the 70s. 
He has been IT manager for 
Kodak Ireland Ltd.; Technical 
Director of Precision Software 
Ltd.; and is currently CEO 
of ComCon, a midrange 
consultancy company based 
in Dublin, Ireland. He has 

been teaching and lecturing since the mid-’80s. Paul is 
the author of “Re-engineering RPG Legacy Applications”, 
“The Programmers’ Guide to iSeries Navigator” and the 
self teach course “iSeries Navigator for Programmers”. He 
writes regular articles for many publications and is one 
of the quoted industry experts in the IBMRedbook “Who 
knew you could do that with RPG IV?” Paul is also an award 
winning speaker who speaks regularly at COMMON and 
other conferences throughout the world. 

* KEYNOTE LUNCH April 18, 2007 
“And you want me to learn What?”
A limited number of tickets are available at $50.00 for 
the Keynote Lunch only. (Free to conference attendees.) 
Tables of 10 can be reserved for $500.00. Register online 
at www.tug.ca/tec or call 905-607-2546. 


