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Users are always wanting more eye-candy in your 
deliverables to them. Learn how to easily create 
graphical charts using RPG and Java open source 
utilities – something you can gain immediate ROI as a 
take home for your shop. As we dive into the guts of 
RPG calling Java we will talk about the snail paced 
startup of Java applications incurred during JVM (Java 
Virtual Machine) initialization and address it by adding a 
data queue messaging layer between the RPG and 
Java. This creates an environment where the JVM 
startup occurs only once per machine allowing your Java 
to run entirely in batch!
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• Inception: 2002-11-03
• Free and Open SourceTools
– OpenRPGUI - RPG talks to web and mobile
– RPGMail - Email from RPG
– RPG Chart Engine - Bar, pie, line charts from RPG
– RPG To Desktop  - Communicate with the desktop
– TweetMe4i  - Send twitter updates from RPG
– QR4i - Create QR codes from RPG
– HTML2PDF4i  - Create PDF files from HTML
– IBM i SVN Client (source control)!
– WebServiceTester  - Lightweight client for testing web services
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• What:  A set of RPG sub procedures (say service program) that 
utilize the JFreeChart API's from http://jfree.org to create graphical 
charts with ease from your System i RPG program to be used in 
other mediums.

• Why:  Personal challenge and after reviewing the Java API’s I 
realized it wouldn’t be that hard.  To learn and show how to have 
RPG talk to Java through data queues.

• How: There are a finite number of options to be specified for each 
type of graphical report.  This was determined by looking at each 
classes fields and the corresponding (i.e. 
ChartFactory.createPieChart(…) ).  Based on what the Java 
methods and constructors needed for data I was able to dumb it 
down to two physical files – a header and a detail.

What, Why and How
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1. Put graphs in emails to customers detailing spending with 
your company or some account history stats.

2. Place production charts on an intranet site so higher up 
management and supervisors can keep track of stats. Use 
one of many RPG native tools to produce the webpage (i.e. 
CGIDEV2, RPGsp, eRPGSDK, etc)!

3. Display a pie chart in Visual Age RPG thick client to CSR’s 
noting how many orders have been fulfilled vs. how many 
have been returned.

4. Create PDF’s with charts.
5. Create mobile applications that your company president can 

view current sales from his BlackBerry.
6. Create Excel documents with charts.

RPG Chart Engine Uses
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• OS/400 V5R1
• RPG Compiler (to recompile example programs with your info)!
• 5722JV1   *COMPATIBLE  Java Developer Kit 1.4
• Access and ability to load files into the IFS.
• At least a small sense of adventure!  You are, after all, using Java!

Requirements
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1. Issue the AS/400 command: CRTSAVF FILE(QGPL/RCE)!

2. FTP the file RCE from your PC to the AS/400 in BINARY mode into the save file RCE in library 
QGPL.

3. Issue the AS/400 command: RSTLIB SAVLIB(RCE) DEV(*SAVF) SAVF(QGPL/RCE)!

4. Issue the AS/400 commands:

    MKDIR '/java'
    MKDIR '/java/rce'

5. FTP the following files to the AS/400 in binary mode to folder /java/rce/

    jcommon-1.0.0.jar
    jfreechart-1.0.1.jar
    jt400.jar
    RPGChartEngine.jar

6. Create file /QIBM/UserData/Java400/SystemDefault.properties, then edit it and add the two 
lines below.

    QSH CMD('touch /qibm/userdata/java400/SystemDefault.properties')!
    EDTF '/qibm/userdata/java400/SystemDefault.properties'

    java.version=1.4
    java.awt.headless=true

7. Issue the AS/400 command to start the Java portion that runs in QBATCH:

    RCE/STRRCE DTALIB(RCE) DQLIB(RCE) DQNAM(DQRCE) DQWAIT(-1) DBG(TRUE) DBGFLR('/java/rce/') 

Installation
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1 – Make calls to RCE_* sub procedures which in turn do WRITE’s to RCEHDRPF and 
RCEDTAPF.

2 – Execute RCE_run which in turn writes a record with a unique key to data queue DQRCE.  
RPG program immediately goes to wait for a response on the same data queue for the same 
unique key.

3 – Java program RPGChartEngine.java is listening for new entries on data queue DQRCE.

4 – Java uses unique key from data queue entry to do an SQL select out to tables RCEHDRPF 
and RCEDTAPF to obtain the information necessary to produce the appropriate graph.

5 – Using the information in RCEHDRPF the Java program knows which type of chart to create 
and uses data from RCEDTAPF to produce the data detail aspect of the chart.  The result is 
placed in the IFS at the location your RPG program specified.  If debugging is turned on the 
Java program will also trickle statements into that file during processing.

6 – Java program completes and writes the result of the chart creation back to the data queue.

7 – RPG program receives response and continues processing based on the result.
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Data queue DQRCE is used to “connect” the RPG and Java 
programs.  Two data queues could have been created, one for 
requests and one for responses, but it is stated in IBM documentation 
that having a single *KEYED data queue is a better practice if the 
situation can facilitate it.

A keyed data queue is neat because you can tell your RPG program 
to listen for ANY entry or only entries with a specific key.  In RPG 
Chart Engines case the Java program is listening for ALL entries, and 
the RPG program that made the request is waiting for specific 
uniquely keyed response.
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Starting the Java Process

Calling the below command will in turn call CL program STRRCEC which submits a RUNJVA command. 
RCE/STRRCE DTALIB(RCE) DQLIB(RCE) DQNAM(DQRCE) DQWAIT(-1) DBG(TRUE) DBGFLR('/java/rce/')!

With DBG(TRUE) specified, text will be trickled into /java/rce/rce_debug_2007-Apr-09.log

RPG Chart Engine jobs running (WRKACTJOB)!
Subsystem/Job  User        Type  CPU %  Function        Status
QBASE          QSYS        SBS      .0                   DEQW 
  QJVACMDSRV   AARON       BCI      .0  JVM-RPGChartEn   JVAW 
  RCERUNJVA    AARON       BCH      .0  CMD-RUNJVA       TIMW
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Copy in RCECP from library RCE source physical file QSOURCE.  This 
contains all the necessary RPG prototypes.

Variable uid is used to keep track of a particular charts data in the 
RCEHDRPF and RCEDTAPF physical files.

Currently there are three charts from JFreeChart that are implemented – Bar, 
Pie, and XY charts.  To add new charts would require RPG and Java 
programming.
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RCEHDRPF is used to hold header level data for all the different 
charts that are currently supported by RPG Chart Engine.  Not all 
columns (say fields) are used for each and every chart.  For instance, 
the pie chart doesn’t make use of the AXSLBL1 or AXSLBL2 fields.  
This inherently means that the AXS* fields are not passed on the  
RCE_newPieChart API call.
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RCEDTAPF is used to hold detail level data for all the different charts that 
are currently supported by RPG Chart Engine.  Not all columns (say fields) 
are used for each and every chart.  For instance, the pie chart doesn’t make 
use of the DATA3 or DATA4 columns.  The RCE_addPieChartData API 
receives in two parms outside of the unique id and those are placed in 
RCEDTAPF’s DATA1 and DATA2 fields.  When the Java process reads 
RCEHDRPF’s TYP column it will know which columns to use in this table. 

Note that there will be multiple records in this file for each chart created.
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First execute RCE_newBarChart and pass in parameters to initialize 
values specific to your business need.  A unique number will be passed 
back that will be used on subsequent calls to RCE_addBarChartData 
so that when data is written to RCEDTAPF it can be related.
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First execute RCE_newPieChart and pass in parameters to initialize 
values specific to your business need.  A unique number will be passed 
back that will be used on subsequent calls to RCE_addPieChartData so 
that when data is written to RCEDTAPF it can be related.

The number and data types of parameters for 
RCE_addPieChartData are different than 
RCE_addBarChartData, but in the end they all 
go to the same physical file – RCEDTAPF.  
Separate procedures were created to more 
easily understand what was required for detail 
data concerning each chart.
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First execute RCE_newXYLineChart and pass in parameters to 
initialize values specific to your business need.  A unique number will be 
passed back that will be used on subsequent calls to 
RCE_addXYLineChartData so that when data is written to RCEDTAPF 
it can be related.
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Each API starting with 
RCE_new* has a specific set of 
parms it calls for and those 
parms will be placed in the 
appropriate fields of physical file 
RCEHDRPF.

The unqNbr() sub procedure is 
locally defined and increments a 
value in a data queue by one 
and returns the new value.

The remainder of the RCE_new* 
sub procedures have the same 
concept, just different parms that 
are place in different header 
fields.
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RCE_addPieChartData innards

RCE_addPieChartData 
receives in two pieces of data 
– pData1 is the ‘key’ and 
pData2 is the ‘value’ 
associated with the ‘key’. 

Column CRTDT is included for 
debugging purposes but 
serves no other purpose. 

You can learn more about JFreeChart parameters by going to http://
javaref.com/tab/62/org/jfree/data/general/DefaultPieDataset.html
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RCE_addPieChartData innards

RCE_run is where the 
communication with Java 
starts.  At this point there is 
data in RCEHDRPF and 
RCEDTAPF that provides all 
the information necessary for 
the Java side to create a chart.  
SndDtaQ is simply writing the 
unique key 
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Java Guts - RPGChartEngine

When STRRCE is executed it instantiates the RPGChartEngine Java object and attaches to the DQRCE data 
queue waiting for entries.  “Instantiates” simply means the Java program goes through it’s initial execution much 
akin to *INZSR in RPG.  As you can see in the code there is a debug statement.  This will write out to a file in 
the IFS if debugging was turned on during startup of this Java process.  As soon as an entry is received the 
processEntry() method is called.
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Java Guts - processEntry

Method processEntry’s purpose is to obtain the unique key value and start a new Java thread.  
Starting a thread is similar to submitting a job in OS/400; you pass some priming input parms 
and disconnect from the process so it can do it’s own processing apart from the main process.  
This enables better throughput as multiple charts can be created at the same time.

If any errors occur during this process then a text message will be placed in the debug file 
residing in the IFS.
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Java Guts – JFreeChartTrans…

The content of “inner class” JFreeChartTransaction is too big to place here, so only 
the finer points will be noted.  To create the chart at hand the program obviously 
needs to gain access to the physical file data.  Below is the Java code necessary to 
read the data into “result sets”.  Result sets are exactly similar to a result set in RPG 
when using embedded SQL.
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Java Guts – JFreeChartTrans…

The following code is where physical file data meets the actual chart.  The chart type is 
determined and then the appropriate Java classes are called to build the chart.  Once the 
‘chart’ variable has been loaded appropriately it can be placed into a JPEG file in the IFS.
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Java Guts – JFreeChartTrans…

The last step from the Java side is to write a response entry to data queue DQRCE.  If an error 
occurs then the RPG program waiting for the response will simply have to time out and 
appropriately generate a notification so somebody knows the process failed.
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Trouble Shooting

Problem:  Getting a “Timeout reading from data queue” message from the RPG program.
Solution:  This tends to happen a lot in the very first call to the Java process after it has been 
started up.  Check the IFS directory after a couple minutes to see if the resulting charts appear.  
Yes, on slow machines it can literally take a couple minutes for that first transaction to 
complete.  Subsequent calls are often sub second.

Problem:  Java process hangs and not charts are being produced.
Solution:  Take a look at the Java log file in the IFS located at /java/rce/rce_debug_2007-
Apr-12.log (actual file name is the current date).  Usually this has something to do with the 
java.awt.headless setting not working correctly.  You will know this is true if there are no other 
log entries after “Plot Orientation setting: V”.  See below log example for reference.

[2007-Apr-12 09:29:34:373]  Startup configuration sys=LOCALHOST usr= pw= tblLib=RCE dqLib=RCE dqNam=DQRCE 
wait=-1 debug=true debugIFSPath=/java/rce/
[2007-Apr-12 09:30:17:259]  Received DQ entry from DQRCE
[2007-Apr-12 09:30:17:279]  Starting JFreeChartEngineTransaction thread.
[2007-Apr-12 09:30:17:413]  Connecting to sys=LOCALHOST usr= pw= tblLib=RCE UId=40             
[2007-Apr-12 09:30:18:392]  Connected.
[2007-Apr-12 09:30:18:413]  query=SELECT * FROM RCE.RCEHDRPF WHERE UID=40             
[2007-Apr-12 09:30:21:225]  Record found for UID of 40             
[2007-Apr-12 09:30:21:235]  PlotOrientation setting: V
[2007-Apr-12 09:30:21:246]  PlotOrientation successful! Which means java.awt.headless works.
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Creating .jar files in Eclipse

To create an easy to move packaging of Java compiled classes you should 
create .jar files vs. copying endless class files one by one.

Think of .jar files as being very similar to .zip files.

To export, right click on the 
Java project and select 
Export.  

Expand the Java folder and 
select JAR file then click 
Next.
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Creating .jar files in Eclipse

Make sure the RPGChartEngine.java 
file is selected.  
Select the check box to export 
source. 
Browse to the location you would like 
to export the resulting .jar flie to and 
provide the name 
RPGChartEngine.jar. 
Select to overwrite existing files 
without warning.
Click Finish.

At this point you have a new 
RPGChartEngine.jar file and can now 
copy it to be in the IFS directory 
specified during installation.
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• Add more chart types to the capabilities.  Requires 
RPG and Java knowledge.

• Build more examples that flex the muscles of RPG 
Chart Engine and maybe use better coordinated 
colors.

• Anybody want to help?! !

Future Enhancements
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Try one of these out for yourself to see what you can do!

• http://sourceforge.net/projects/jfreechart/ (Graphical charts) 
• http://jakarta.apache.org/poi/ (Excel Spreadsheets) 
• http://www.lowagie.com/iText/ (PDF creation) 
• http://www.eclipse.org/birt (Reports)?
• http://www.pentaho.com/products/reporting/ (Reporting)?

Other Open Source Java
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Other Open Source Sites

http://www.opensource4iseries.com/ 

http://iseries-toolkit.sourceforge.net/ 

http://www.softlanding.com/websphere/rse.htm 

http://www.scottklement.com/oss.html 

http://www.martinvt.com/Code_Samples/code_samples.html 

http://Netshare400.com 

http://www.think400.dk/downloads.htm/ 

http://home.alltel.net/craigru/jcrcmd2.html 

http://sourceforge.net/projects/iseriestoexcel 

http://www.rpgiv.com/downloads/ 

http://www.code400.com 
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Or maybe pursue browser charts!

You could use OpenRPGUI and ExtJS tooling to build HTML5 based charts 
right in the browser from data stored in DB2 on your IBM i.

OpenRPGUI.com
sencha.com/products/extjs

http://www.sencha.com/products/extjs/examples/#sample-3
http://www.sencha.com/products/extjs/examples/#sample-3


Aaron Bartell 
aaronbartell@mowyourlawn.com
lead developer of RPG-XML Suite (www.rpg-xml.com)!

and owner of www.MowYourLawn.com 
and check out his latest effort at www.SoftwareSavesLives.com

We have reached the end!
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