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Preface 
The BBBBusiness PPPProcess EEEExecution MMMMonitor (BPEM) is a standalone tool that allows for both 
dynamic, real-time monitoring of a running BPEL process, as well as analysis of final-state 
information for a BPEL process that has terminated. 
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Chapter 1. Introduction to the BPEM Monitor 
The BPEM monitor is a tool that provides assistance with developing, debugging, and 
deploying BPEL applications. While the BPEL engine itself executes BPEL processes, it is 
often necessary to gain information about a BPEL process that has terminated or a BPEL 
process that is in execution. This is the role of BPEM. The monitor provides both static and 
dynamic views of the state of BPEL applications that are executed by the Bull BPEL engine. 

The BPEM monitor is useful in the following circumstances: 

•  A BPEL application has terminated and the final results need to be examined. 

•  A BPEL application has given incorrect results and the path of execution and final 
variable values need to be examined. 

•  A BPEL application seems to be "stalled" and its current state needs to be examined. 

•  A BPEL application is being developed and assistance is needed in debugging it. 

•  A BPEL application is performing slowly and timing information is required. 

The BPEM monitor accesses state information in the BPEL engine. The state information 
represents a specified BPEL process instance. This data is then displayed in meaningful 
ways to assist the user in understanding the BPEL process state. 
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Chapter 2. Starting the BPEM Monitor 
 

2.1 Using the Monitoring Tool 
 

•  Launch the BPEL engine with the following command line: 
bsoap start

•  Or use the Windows® Start menu (Start\Programs\BSOA\BSOA Start). 
 

2.2 Starting BPEM from the Command Line 
 

•  Start BPEM with the following command line: 
bsoap bpem

•  Or use the Windows® Start menu (Start\Programs\BSOA\BPEL Monitoring 
Tool\BPEM). 

 

2.3 Starting BPEM from a Remote Computer 
 

From a web browser, enter the following URL: 

http://"hostname":"port"/bpem/BPEM.jnlp

The above URL IS CASE SENSITIVE. The "hostname" part should be the computer running 
Orchestra, and the "port" part is the port #, usually 9000. 

The BPEM monitor program will start and display its main window.  
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Chapter 3. Deploying Bpemdemo1 Sample 
A sample BPEL application will be used for this tutorial. 
If the "bpemdemo1" sample has not been deployed, then it must be done now.  

The following command line will deploy the bpemdemo1 sample: 

bsoap deploy -p bpemdemo1 -samples

This makes the bpemdemo1 model available for execution. It can be executed multiple 
times without redeployment. 

 



 

6 BSOA Orchestra - BPEM Process Monitor Overview 

 



 

 Chapter 4. Short Test Run of Bpemdemo1Client 7 

Chapter 4. Short Test Run of Bpemdemo1Client 
An instance of the bpemdemo1 process can now be placed into execution by running a 
client that connects to it. This client program is provided. A single command line integer is 
passed that represents the number of seconds to delay in the loops within the process. For 
a quick run of the process, enter the following command line (all on one line): 

bsoap launch -p bpemdemo1 -cc
org.objectweb.orchestra.samples.bpemdemo1.Bpemdemo1Client 1

This will produce the following output indicating that the process instance was executed 
successfully: 

[java] ClientContainer.info : Starting client...
[java] Loops will delay for: 1 seconds each...
[java] Loops delayed for: 1 seconds each.

This tutorial will now view the final state of the BPEL process that was just executed. To use 
BPEM to monitor the dynamic state of a running BPEL process, see the BPEM Process 
Monitor - Bpemdemo1 Tutorial. 
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Chapter 5. BPEM Initial Display and Menu 
 

Select the BPEM window that was started previously. The initial BPEM displays as follows. 
 

Figure 5-1. Initial BPEM Window 
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The BPEM display is divided into the following areas: 

BPEM toolbarBPEM toolbarBPEM toolbarBPEM toolbar: This horizontal area just below the title bar contains the "Options" menu, 
Process instance selection drop down list, Manual refresh button, and zoom control for 
graphic sizing. 

Main display areaMain display areaMain display areaMain display area: The central largest display area is used to display a representation of 
the selected BPEL process. 

Variables/Properties windowVariables/Properties windowVariables/Properties windowVariables/Properties window: This bottom tab panel displays variables and properties in 
table format. 
The ratio of space used by the top and bottom windows can be changed by positioning the 
mouse pointer over the horizontal divider and moving it up or down as desired. 
 
BPEM Options menuBPEM Options menuBPEM Options menuBPEM Options menu: The Options menu provides items to control various characteristics of 
the program. The full Options menu is shown left. The use and effect of each menu item will 
be described later in this tutorial. 
 

Figure 5-2. BPEM Options Menu 
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Chapter 6. Process Instance Selection with BPEM 
 

6.1 Obtaining the Process Instance Selection List 

To obtain the Process Instance Selection list, the following steps are required. 

1. From the BPEL Administration Console, select AdminstratorAdminstratorAdminstratorAdminstrator → SetupSetupSetupSetup → MonitoringMonitoringMonitoringMonitoring 
ModeModeModeMode and change the Monitoring Mode from "Running Only" to "All", as show in the 
following figure.  

Figure 6-1. Setup Option in the Process Console To Change Monitoring Mode 

 

2. Run the launch command several times in order to see more than one finished process 
instance when using the “BPEM Select an instance...” button described next. 
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6.2 Selecting the Process Instance 

In the middle of the BPEM toolbar is the Process Instance Selection list. Clicking on it will 
cause the list to open. The list contains a single entry for every BPEL process instance 
currently known to the Bull BPEL engine. This list is updated whenever a refresh occurs, 
either manual or automatic; thus as the BPEL engine creates new BPEL process instances, 
this list can be updated. 

Each line has four parts.  

•  Process model nameProcess model nameProcess model nameProcess model name: This is the name of the model (bpel file) used to create this 
instance. 

•  Instance IDInstance IDInstance IDInstance ID: This is the ID assigned to the instance by the BPEL engine. 

•  Process StateProcess StateProcess StateProcess State: This is the current state of the process instance. 

•  PrPrPrProcess creation timeocess creation timeocess creation timeocess creation time: This is the time the instance was created in the BPEL engine. 

An example is shown below. 
 

Figure 6-2. Process Instance Selection List on BPEM Toolbar 

 
 

For this part of the tutorial, scroll through the list and find the bpemdemo1 instance that 
was last created (observe the date/time at the end of each entry).  

If the bpemdemo1 instance cannot be found, then it is likely that the “Manual RefreshManual RefreshManual RefreshManual Refresh” 
mode is enabled: click the “RefreshRefreshRefreshRefresh” button to force updates. 

The process should be marked as “(Finished)(Finished)(Finished)(Finished)”, indicating that the instance is no longer 
executing. However, the BPEL engine can keep the instance data available for analysis by 
BPEM, even though the process is no longer executing. 
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Chapter 7. Basic Graphic View Features 
The initial display should be similar to the following. 
 

Figure 7-1. Graphic View of the bpemdemo1 Process 

 

 

The graphic view is a visual representation of the bpemdemo1 process. Any BPEL source 
file is in structured xml, which has implicit parent/child relationships that can be displayed 
as "node within container" style graphics. 
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The initial display above shows the top-level scope of the process, which contains 
PartnerLinks, Variables, and a Sequence. These correspond directly to the same elements in 
the BPEL file for the process. Each statement is represented by either a red or green box. 
Green is used for statements that have been executed, and red for statements that have not 
been executed. The connecting arrows represent the sequential flow of execution. The 
ability to expand and contract each node is a key to reducing the complexity of the 
display, while still allowing for the detailed analysis of the area of interest. 

Positioning the mouse over any displayed node, such as the "Variables" node, does two 
things: the node is highlighted by the presence of a black surrounding rectangle, and a 
tooltip will be displayed. The tooltip will have the xml attributes for the corresponding BPEL 
statement, as well as some additional attributes used by the BPEL engine. The tooltip is 
shown below. 
 

Figure 7-2. Example Tooltip Display Showing Attributes of a BPEL Statement 

 
 

In some cases, it is desirable to position the mouse so that no tooltip is displayed. Moving 
the mouse within the graphic window to an area that is not within a node will cancel any 
tooltip. If the display is extremely complicated, positioning the mouse over the whitespace 
on the leftmost side of the graphic area will do this. 
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Nodes containing a "+" contain subordinate child nodes. This means that the 
corresponding BPEL xml has additional child tags within the statement. Left clicking on a 
"+" will cause the child nodes to be displayed and the "+" is changed to a "-" to allow it to 
be retracted. Left clicking on the "+" in the "Sequence" node and scrolling slightly, will 
display the following. 

 

Figure 7-3. Display of Subordinate Child Nodes in BPEM Graphic View 

 
 

Notice here that the node for the While "loop0" can be seen followed by the "flow." Left 
clicking the "+" on the flow expands it. This also demonstrates another feature of the 
graphic display.  
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As seen below, a horizontal blue line is used to represent the initial forking for parallel 
execution paths, and the final joining to end parallel execution paths 
 

Figure 7-4. Display of Forking for Parallel Execution Paths 

 
 

At this point, try expanding/contracting several nodes and scroll around the display to 
become familiar with it.  

A final feature of the graphic window is the "zoomzoomzoomzoom" capability. The graphic zoom slider is 
at the right end of the BPEM toolbar. Moving the slider to the left causes the graphic to 
shrink, allowing more to be displayed in the same space. Moving the slider to the right 
causes magnification of the nodes. 
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The following is an example with the slider at about 25% original size. 
 

Figure 7-5. “ Zoom” Capability of Graphic Display Window 
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Chapter 8. Basic Tree View Features 
Switch to the Tree view by selecting "TreeTreeTreeTree" in the Options menu. Expanding a few nodes of 
the tree will result in a display similar to the following. 
 

Figure 8-1. Basic Tree View  

 
 

Again, because a BPEL process is described by an xml file, it makes sense to display it as 
parent/child nodes in a Tree control. Each node in the tree corresponds to a BPEL 
statement. The green checkmark icon is used for statements that have been executed by the 
BPEL engine. For statements that have not been executed, the checkmark will be overlaid 
with a red circle/line. 
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The following figure provides an example that shows the red circle overlaying the green 
check marks. 

Figure 8-2. Tree View Showing Icon for Unexecuted Statements 

 

When the mouse pointer is positioned over a node, a tooltip is displayed showing all the 
attributes for that BPEL statement, as well as additional attributes created by the BPEL 
engine. 
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Chapter 9. Variables Window 
The "Variables" window allows the inspection of all variables used within the BPEL process. 
All variables declared within a given "Scope" are displayed. 

The default display will show the variables for the outermost "global" scope. For the 
purposes of clarity in the tutorial, at this time, continue displaying the Tree view as is shown 
above, and also use the "OptionsOptionsOptionsOptions" menu and select "Display statement #'Display statement #'Display statement #'Display statement #'ssss" (this option will 
be described later). Each line in the tree is now prefixed with a statement number. This will 
assist in further discussion. The display will now look as follows. 
 

Figure 9-1. Variables Window 

 
 

Notice that this process contains the global scope (statement #1) with a variable block 
definition at statement #4. There is also a nested scope at statement #36 with a variable 
block at statement #37.  
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Expand the variables block at statement # 4. These are the variables displayed in the 
bottom variables window. Selecting any statement that is NOT within the nested scope at 
statement #36 will display this block of global variables. Now select any statement within 
the nested scope. For example, selecting statement #37 results in the following display. 
 

Figure 9-2. Expanded Variable Block Statement 

 
 

Notice that the "VariablesVariablesVariablesVariables" panel now displays the variable block from the nested scope. 
Click on several statements between the two scopes to get a better feel for how this works. 
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Now select a statement in the global scope to see the global variables block. Expand all 
variables in the "VariablesVariablesVariablesVariables" panel, which should now look like the following. 
 

Figure 9-3. Global Variables Block 

 
 

There are two main types of variables. "Simple" variables like ints and strings are 
displayed on a single line as expected. Complex nested variable structures, as are often 
used in soap messages, are displayed level-by-level until final, simple variable elements are 
found. Notice that the input.parameters.value of "1" above is the command-line parameter 
that was used to start this instance of the bpemdemo1 process. Also note that the global 
"counter2" is uninitialized because it is not used in this process; it is hidden by the nested 
scope. 

The Variables window works the same regardless of the main display (graphic or tree). 
Switch back to the graphic display by selecting the "Graphic" item in the Options menu 
and select various nodes. Notice that the variables window always displays the variable 
block for the scope containing the selected statement. 
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Chapter 10. Properties Window 
The tabs at the top of the bottom panel can be used to switch between the Variables and 
Properties windows. Selecting the Properties tab will display the properties for the currently 
selected BPEL statement. This is useful for getting detailed information about a specific 
statement. For example, clicking on the "While Loop0" statement will display its properties, 
which allows examination of the exit condition and other attributes of the statement. This is 
shown below. 
 

Figure 10-1. Properties Window 
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Chapter 11. Label Options 
The text displayed for each node can be changed with menu options. The same text is 
displayed for labels in both the graphic and text views. For this part of the tutorial, switch 
to the graphic view. 

11.1 Display Statement #'s 

The use of the "Display statement #'s" menu item has already helped to clarify points of the 
tutorial. When this option is set, the statement text is prefixed with the statement # that is 
assigned by the BPEL engine. This value is NOT the BPEL source code line #. Rather, it 
corresponds to the xml tag parsing of the BPEL, and can be thought of as representing the 
tag "index" of the statement. 

The following is a sample of the graphic display with statement #'s displayed.  
 

Figure 11-1. Sample Graphic Display with Statement #s 
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11.2 Display Loop Counts 

The Display Loop Counts choice in the "Options" menu causes the statement text to contain 
an integer representing the number of times the statement was executed by the BPEL 
engine. This is most useful for statements that are contained in loops. 

An example of the loop count display is shown below. Note that the "While" statement 
#16 was executed two times and the statements within the loop were only executed once. 
This is because the While statement must be executed again to test the exit condition of the 
loop.  
 

Figure 11-2. Example Loop Count Display 
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Chapter 12. Time Format Options 
If a statement has been executed by the BPEL engine, then 1) its graphic display is green, 
and 2) the node label ends with a value representing the timestamp that the BPEL engine 
initiated execution of the statement. There are several formats in which this value can be 
displayed, selectable in the "OptionsOptionsOptionsOptions" menu: 

"Time Format: relativeTime Format: relativeTime Format: relativeTime Format: relative": This is the default time display format. This is shown above. In this 
format, the value displayed on each statement is the time elapsed since the beginning of 
the process. The format used is hh:mm:ss.millis. In the above display, statement #3 was 
executed 0.490 seconds after the BPEL process started. 

"Time Format: fullTime Format: fullTime Format: fullTime Format: full": This option causes the full, time value to be displayed as shown below. 
 

Figure 12-1. “Time Format: Full” from the Options Menu 
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"Time Forma"Time Forma"Time Forma"Time Format: short"t: short"t: short"t: short" - This options causes just the time of day to be displayed as shown 
below. 
 

Figure 12-2. “Time Format: short” from the Options Menu 

 

 

"Time format" none""Time format" none""Time format" none""Time format" none" - This option causes the execution time to not be displayed on the 
node labels. 
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Chapter 13. Refresh Options 
The BPEM process can periodically request updated information from the BPEL engine. The 
rate of this refresh can be controlled with the "RefreshRefreshRefreshRefresh" item in the Options menu. All 
display items in the program are refreshed as follows: 

•  Process instance list: This list is updated on every refresh cycle. This means that as BPEL 
processes are created, it is not necessary to restart the monitor for them to appear in 
the list. However, to prevent confusing operation, when the BPEM process list is 
expanded/dropped, it is not updated on refresh cycles.  

•  If the process being displayed is not "Active," then there is no need to update any of 
the displays once the initial images are loaded.  

•  If the process being displayed is "Active," then each refresh cycle will cause all 
display elements to be updated. All labels/text are updated for execution time and 
loop counts, and colors are updated accordingly. In addition, all variable and 
property displays are updated as needed.  

The refresh part of the Options menu is shown: 
 

Figure 13-1. “Refresh” Portion of the Options Menu 

 

Manual refreshManual refreshManual refreshManual refresh: If this option is selected, then the "RefreshRefreshRefreshRefresh" button on the BPEM toolbar is 
enabled and can be pressed at any time to force a refresh. Manual refresh is the default. 

Automatic refresh ratesAutomatic refresh ratesAutomatic refresh ratesAutomatic refresh rates: These options enable automatic refresh at the specified intervals. 
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Chapter 14. Additional Tutorials 
This overview tutorial has discussed the use of BPEM to analyze the final state of a 
terminated BPEL application. The following tutorials demonstrate the use of BPEM to 
analyze a running BPEL application. 

See the BPEM Process Monitor - Bpemdemo1 Tutorial to observe multiple paths of execution 
and dynamically changing variable values. 

See the BPEM Process Monitor - MarketPlace Tutorial to observe complex variable values 
as well as a BPEL application that is waiting for additional user input. 
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