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Chapter 1 - Introduction

This document describes the functionality and capabilities of the Analysis Tool for
WebSphere Business Events (WBE) Applications SupportPac.

Overview

The support pack is useful for Business Event Processing (BEP) application development
with WebSphere Business Events, providing an insight into a set of definitions by application
visualization and verifying the logical integrity of an application using static and dynamic
analysis techniques.

Similar to other software applications, event processing application development is an
evolutional process. Modifications and extensions to existing definitions are very common,
requiring continuous validation and verification against project specifications. While small
applications are relatively easy to maintain, modifying and extending medium or big
applications with tens or hundreds of assets can be labor-intensive and error-prone.
Developers need to assess how a proposed change affects other application artifacts and
whether the application logic is preserved.

The static analysis module is desighed for the application build-time phase and offers a set
of observations on top of the event processing application graph, including dead end
detection, cycle detection, asset consequences, and provenance. These provide users with a
better understanding of the entire application logic, enabling them to change interactions
with confidence.

The dynamic analysis module is designed for application validation and debug during run-
time. It offers two observations based on a given scenario execution: interaction in context
and rules coverage. Interaction in context details all given interaction evaluations in a
certain context, while rules coverage highlights all the application artifacts (events, actions,
and interaction blocks) covered by a specific scenario.
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Getting Started

The Analysis Tool for WebSphere Business Events Applications makes use of resources
installed by a typical product installation, thus WebSphere Business Events should be
installed prior to running the support pack.

The support pack is distributed as a zip archive file. To invoke the application, unzip the file
and open the created folder and follow the instructions below:

Setting the ANALYSIS TOOL_WBE environment variable

Do the following to set the ANALYSIS_TOOL_WBE environment variable to your WebSphere
Business Events installation directory (e.g., C:\Program Files\IBM\WBE70):

On your desktop, right-click the My Computer icon and select Properties. On the
Advanced tab of the System Properties window, select Environment Variables:

System Restore I Automatic Updates I
General I Computer Name I Hardware

“You must be logged on as an Administrator to malke most of these changes.

~ Peformance
Wisual effects, processor scheduling, memony usage, and virtual memorny

Settings

~ User Profileg
Desktop settings related to your logon

Settings

 Startup and Recovery
System startup, system failure, and debugging information

Settings

@ ‘u’m;rnr Reparting |

ok | canced | ey |

EEk
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In the Environment variables window, set the variable ANALYSIS_TOOL_WBE to your
WebSphere Business Events installation directory:

Environment Variables I el B

—User variables for ellak

Variable— I =110 =
i 5 v\Program Files
AMALYSIS TOOL_WBE C:' Files\IBMWVYBE 70
TEMP—7F70 C:\Temp
< | ]
Mew | Edit | Delete |

— System variables

Variable Value

CLASSPATH e -

ComSpec C:WINDOWS \system32icmd. exe
DE2IMNSTAMCE DB2

devmgr_show_n... 1

FP_NO_HOST C... NO -

Mew | Edit | Delete |
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Setting the ANALYSIS_TOOL_DB2 environment variable

In similar to ANALYSIS_TOOL_WBE, set ANALYSIS_TOOL_DB2 environment variable your

DB2 installation dir (e.g. D:\Program Files\IBM\SQLLIB). Please note, that the current
Analysis Tool version supports only DB2.

covironment varibles 2

~User variables for ellak

ALYSIS TOOL_DB2 D:\Program Files\IBM\SQLLIE

ALYSIS_TOOL_WEE  C:'\Program Files\IBMWEETO
TEMP :

< | B

— System variables

Variable Value

CLASSPATH D PROGRA 1)

ComSpec CWINDOWS \system32hemd. exe

DE2IMNSTAMCE DB2

devmgr_show_nonprese... 1 -

4| | 3
Mew | Edit | Delete |
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Chapter 2 - Application Visualization

Starting the Application

To start the Analysis Tool application, double-click the batch file

AnalysisToolforWBEApplications.bat" in the newly created (unzipped) folder.

& AnalysisToolForWBEApplications ) =10 =|
File Edit Wew Favorites Tools f f,’
Mame = Size | Type I Date Modified I
|3 configuration File Folder 25/02/2010 22:44 PM
[Clicense File Folder 25/02/2010 22:02 PM
[Ciplugins File Folder 25/02/2010 21:59 PM
[Cyworkspace File Folder 25/02/2010 22:02 PM
.edipseproduct 1KB ECLIPSEPRODUCT File 25/02/2010 21:59 PM
= AnalysisTool,.exe 56 KB Application 25/02/2010 21:59 PM
_'_«} AnalysisTFootint 1KB Configuration Settings 19/01/2010 14: 19 PM
=] AnalysisToolforWBEApplications.bat 1KBE MS5-DOS Batch File 25/02/2010 22:34 PM
= [ AnatysisTeeloutb OKE TextDocument 25/02/2010 22:34 PM
E AnalysisToolUserGuide. pdf 2,018KB Adobe Acrobat Document 02/02/2010 14:23PM
|Z| InventoryManagement. xml 58 KB XML Document 04/02/2010 10:22 AM
m ModelDiagram. template 1KE TEMPLATE File 04/02/2010 10:34 AM
12 chiects 2.08 MB | "4 My Computer P
The Analysis Tool application will open:
Hl Analysis Tool for WBE Applications N 1Ol x|
File ProjectAnalysis Help
=m EE Outline &3 l ==

£ Properties | & Analysis View E3

An outline is not available.
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Opening a WebSphere Business Events Project

To import a project, select File > Open WBE Definition.

The support pack uses a project xml file, which can be exported by selecting Save as local
xml... from the WebSphere Business Events business space (starting in version 7.0).

Once the project is loaded, its visual representation (the dependency graph) appears in the
application's main window:

|| Inventory a t.xml. dencygraph_diagram &3 l

|»

& StartNew PO for Product == BPM

< StartPurchase Order
< Low Infrentory Product with No PO

< Inventory ERP =4 Watch forLow Inventory

¢ Handle Low Inventogy withio-R0, th Kk
= Low Inventory Dfoduct Being Discontinued

+ L%IEE%.”EH < Low Inventory Productwith No PQ

_E < Call Center

nﬁﬁ%hase Order
-4 Shipment Delay

] ays
<% Shipment Delay Product Back Ordered
< Watch forLow Inventory ¢ Handle Low Inventory with Open PO

< Purchpse Order < Low Inventory Product with Open PO

4 Purchase Order
#|4 Receive Purchase Order
4 S8
< BPM —)[0 Purchase Order Completed

< PO Complete

<= Purchasing System

~I4 Notifications

4 Send Alert

4 s

Touchpoints are represented by blue rectangles. Touchpoints producing events are on the
left (producers), while touchpoints consuming actions are on the right (consumers).

Interaction blocks are represented by gray rectangles.

Events are represented by black or blue arrows with the event name near the arrow.
Black arrows indicate triggering events (those that are used as "in response to" in
interaction block definition), and blue arrows indicate dependency events and actions. These
dependency events and actions are used for filter evaluations, but they do not trigger the
interaction blocks.

Actions are represented by purple arrows with the action name near the arrow.
Comment: The support pack allows a "read-only" view of the application. Although the

application artifacts can be relocated (layout change) on the screen, and even modified and
deleted - your action will only apply to the current application view and will not be saved.
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Dead End Detection

Once a WebSphere Business Events project is loaded, the tool tests the project for possible
dead ends. A dead end is an interaction block that does not fire any event or action, or fires

a synthetic event that in turn does not trigger any other interaction block.
This is usually an undesired situation, and as such is highlighted in the application graph

with a red border around the dead end block. In addition to this visual effect, all static and
dynamic observations are presented in the Analysis View pane at the bottom of the screen.

Bl Analysis Tool for WBE Applications
Fle Projectnalysis Help

) L] e K A R R R I A M TS S=h1 |

=loix]

] Inventory sl voraph_diagram &3 |

4 Start Purchase Order
4 Low Infentory Product with No PO

4 Shipment Delay 7 to 10 Days

ZJ4+ Notifications

4 SendAlert

4 Purchase Order Completed

4 PO Complete

1]

[ Properties | @ Analysis View &7

=== [nventoryManagementPartial ==
Interaction block 'Handle Low Inventory with No PO is a deadend! Itis not firing any artifacts or firing artifacts that don't trigger any other interaction block.

/|
‘/An/alysis View Pane
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Chapter 3 - Performing Static Analysis

Detecting Potential Cycles

This observation addresses the problem of infinite loops during the application run. Although
creating a cycle during the build time will not necessarily result in a termination problem
during runtime, users should be aware of that possibility.

The "detect cycles" option highlights all the potential cycles in your application (if they
exist), and displays a textual description of this observation in the Analysis View pane.

To perform cycle detection, select Project Analysis > Detect Cycles.

4 DE1
5 4 DE3 4 DE4
+e [ 4 oe |’_ (T) ¢05
< Simulation ES o4 R2 4+ R3 ¢ R4 =14 RS =4 Simulation
1T - L|_l

1

/ 4 DE1
E

Interaction blocks participating in the (suspected) infinite cycle:
R3 > R4 > R5 > R2> R3

10
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Asset Consequences Analysis

Asset (event or action) consequences are the application artifacts directly or indirectly
affected by an asset. For a given event, all the interaction blocks it feeds directly are its
direct consequences; each one of these interaction blocks triggers in turn its own outcomes,
which are the given event's indirect consequences, etc.

All the consequences of a selected asset are highlighted on the dependency graph, and a
detailed explanation (consequences list) is displayed in the Analysis View pane.

To view asset consequences select Project Analysis > Asset Consequences. The Artifact
Selection window is displayed.

Select an asset (event or action) for consequences analysis and click OK.
[ Artfact Selection 1ol

Select an event or action for conseguences analysis:

""" Inventory Event
Low Inventory Product Being Discontinued Action
Low Inventory Product with Mo PO Event

Low Inventory Product with Open PO Event

Low Inventory Replenish Unknown Action

PO Complete Event

Purchase Order Event

Send Alert Action

Shipment Delay 7 to 10 Days Action

Shipment Delay Product Back Ordered Action
Start Purchase Order Action

QK I Cancel

11
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In this example, we selected the "Low Inventory" event as a target artifact.

Analysis Tool for WBE Applications
Fle ProjectAnalysis Help

o L R

J J |Tahuma
) i

= outine 2

4 Start New PO for Product

4 Low Inpentory Product with No PO

< Inventory ERP < Watch forLow Inventory

4 Start Purchase Order

|+ Handle Low Inventon; with o PO, Discontinued
ivaliiantoly Replenigh Unknovn
4 Lowl '
Y EE%FER;WPEM“UME' 4 Low Inventory Product with No PO 4 Call Center

<4 Shigment Delay 7 to 10 Days
ipmerg Delay Product Back Ordered

=
< Purchasing System |:—_’>[o Watch meuwInventury]—x[p Handle Low Inventory with OpenPO ||

4 Purchpse Order
4 Purchase Ordpr

4 Low Inventory Product with Open PO

4 Receive Purchase Order
b S

4+ Notifications

Send Alert
¢ Purchase Order Completed

4 PO Complete

4

[ Properties | @ Analysis View &7

=== [nventoryManagementPartial ==
Interaction block 'Handle Low Inventory with No PO is a deadend! Itis not firing any artifacts or firing artifacts that don't trigger any other interaction block.

=== InventoryManagement ===

Asset'Low Inventory consequences:

- Interaction block 'Handle Low Inventory with Open PO with filters: ETA Within Bounds

- Interaction block "Watch for Low Inventory’ with filters: No Purchase Event Received, Product Does Not Have Open Purchase Order
- Interaction block "Watch for Low Inventory’ with filters: No Purchase Event Received, Product Has Open Purchase Order

- Interaction block 'Handle Low Inventory with No PO" with filters: Product Being Discontinued

- Interaction block 'Start New PO for Product’ without filters

-'Low Inventory' (Event) from 'Tnventory ERP' to "Watch for Low Inventory'

12
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Asset Provenance Analysis

Asset (event or action) provenance is a complementary observation to asset consequences.
For a given asset, asset provenance highlights all possible ways to fire it.

To view asset provenance select Project Analysis - Asset Provenance. The Artifact
Selection window is displayed.

Select an asset (event or action) for provenance analysis and click OK.
B Artifact Selection ] - 10l x|

Select an event or action for provenance analysis:

Low Inventory Event

Low Inventory Product Being Discontinued Action
Low Inventory Product with Mo PO Event

Low Inventory Product with Open PO Event

Low Inventory Replenish Unknown Action

PO Complete Event

Purchase Order Event

Send Alert Action

Shipment Delay 7 to 10 Days Action
Shipment Delay Product Back Ordered Action
Start Purchase Order Action

(o] 4 I Cancel

13
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In this example, we selected "Low Inventory Product with No PO" Event as a target artifact.

Analysis Tool for WBE Applications 1] (=] 3]
Fle Projectnalysis Help

| Ll s o e AR AR e e L =T o
|4 InventoryManagement. . dependencygraph_diagram = = 01|52 outine 32 B|-F=0

=

<+ Start New PO for Product

4 Start Purchase Order
4 Low Infentory Product with No PO

* Inventory ERP 4 Watch forLow Inventory 4+ Handle LowInve@tgmmmm]@ Discortined
S Low Inventory Replenigh Unknown

+ L%'EE%FER';WFEMSEde' 4 Low Inventory Product with No PO

< Shigment Delay 7 to 10 Days
ipmerg Delay Product Back Ordered

=
< Purchasing System F[a Watch furLuwInventuw]—)[&s Handle Low Inventory with OpenPO ||

4 Purchppse Order 4 Low Inventory Product with Open PO

4 Receive Purchase Order
¢ S

4 Purchase Ordpr

4+ Notifications

Send Alert
4 Purchase Order Completed

4 PO Complete =

4

[ Properties | @ Analysis View &7

=== [nventoryManagementPartial == .
Interaction block 'Handle Low Inventory with No PO is a deadend! Itis not firing any artifacts or firing artifacts that don't trigger any other interaction block.

=== InventoryManagement ===

Asset'Low Inventory consequences:

- Interaction block 'Handle Low Inventory with Open PO with filters: ETA Within Bounds

- Interaction block "Watch for Low Inventory’ with filters: No Purchase Event Received, Product Does Not Have Open Purchase Order
- Interaction block "Watch for Low Inventory’ with filters: No Purchase Event Received, Product Has Open Purchase Order

- Interaction block 'Handle Low Inventory with No PO" with filters: Product Being Discontinued

- Interaction block 'Start New PO for Product’ without filters

-'Low Inventory' (Event) from 'Tnventory ERP' to "Watch for Low Inventory' k|

14
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Chapter 4 - Performing Dynamic Analysis

Defining DB connection

The dynamic analysis module requires WebSphere Business Events DB access, so the
connection to the server database must also be configured. At the first time you will perform
dynamic analysis of your application (Interaction in Context or Artifacts Coverage), you will
be required to insert your connection details:URL of the machine running WebSphere
Business Events and PORT number, your DB USERNAME and PASSWORD.

Both the URL and PORT details from the WebSphere Business Events "Store URL" field:

2\ Configurator Wizard o ]

| Previous || Hext | | Save and exit | | Full Configurator || Help |

JMS Settings

* Store Type —
Store URL — | iiop//TP-ellak haifa ibm com 2811 |

° Context Factory — | com.ibm.websphere_naming.WsninitialContextFactory |

@ Topic Connection Factory — | jms/\WbeTopicConnectionFactory |

® Queue Connection Factory — | jms/WbeQueueConnectionFactory |

O username —
O Password —

Fill in your connection details in the following dialog. Your connection details will be
encrypted and saved in DBProperties.txt file in your support pack folder. Do not delete this
file, unless your connection details are changed.

DB Connection Properties El

Please enter your connection details:
Example: Url: localhost, Port: 2509, Username: dbuser, Password: dbpassword

| :_Irl: <WAS server name=, Port: <port=, Username: <username >, Password: <password =

oK I Cancel

15
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Interaction Block in Context

This observation tracks a single interaction evaluation based on specific scenario execution.
All interaction block evaluations are listed with the associated info: triggering event with its
fields, filter evaluation, block evaluation result (true/false), and actions fired, if relevant.

This analysis is based on data in the WebSphere Business Events DB history tables, so the
DB history mode must be turned on, and the relevant scenario must be executed prior to
this observation run.

Comment: Note that an associated action is printed for a fired synthetic event (and not
the synthetic event itself), due to WebSphere Business Events' implementation restriction.

To perform this analysis, select Project Analysis - Interaction in Context. The
Interaction Block Selection window is displayed.

Select an interaction block for interaction in-context analysis:

Il Interaction Block Selection _ 1ol x|

Select interaction blodk for interaction in context analysis:

Handle Low Inventory with Mo PO
Handle Low Inventory with Open PO
Purchase Order Completed

Receive Purchase Order

Start Mew PO for Product

Watch for Low Inventory

(o] 4 I Cancel

In this example, we selected "Watch for Low Inventory" as the interaction block for analysis.

16
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After selecting the interaction block, select the context for that interaction block.

Context Selection _ O] =]
Select context for interaction blodk Watch for Low Inventory

100

111

QK I Cancel

In this example, "product code" is used as the context and 200 as the selected context. The

result of the analysis is shown in the Analysis View pane:

Bl Analysis Tool for WBE Applications
Fle Projectnalysis Help

| L] e K | A R R Rl R R R B =R |

=loix]

InventoryManagementSynEvent, xml.dependencygraph_diagram 53 }

< Watch forLow Inventory < Handle Low Inventory with Open PO

t y 7 tol10 Days
4 Shipment Delay Product BackOrdered
4 Lo Ibeantonentory 4 Low Inventory Product with Open PO

% Purchase Order 4 call Center
4w Inventory Prudu:t‘BE_m Dlicunhnued
<> Purchasing System ';[o Watch forLow Inventory 4 Handle Low Inventory with No PO &Jentuw Replenish Unknown

& eSO Lo R o0

.

~Filter named ‘Product Being Discontinued' evaluated to false

* [nventoryManagementSynEvent ===

=== Eyaluated at 5 Jan 2010 O
Low Inventory attributes mapped to Location’ intermediate object

- Estimated Delivery = NULL

-Minimum Lead Time = NULL

Low Inventory attributes mapped to Product intermediate object

- Shipment ETA = NULL

-Should be Ordered = NULL

Filters evaluated :

Filter named Product Does Not Have Open Purchase Order’ evaluated to true
Actions created :

-Action name *Action for Low Inventory Product with No PO'

=== Eyaluated at 5 Jan 2010 06:52:27 GMT to false; trigerring eventis Low Inventory
Low Inventory attributes mapped to Location’ intermediate object

- Estimated Delivery = NULL

-Minimum Lead Time = NULL

Low Inventory attributes mapped to Product intermediate object

- Shipment ETA = NULL

- Should be Ordered = NULL

Filters evaluated :

Filter named 'No Purchase Event Received evaluated to true

Filter named Product Has Open Purchase Order’ evaluated to false

ow Inventory

=== [nventoryManagementSynEvent ===
Potential cydes were not detected in this defnition.

L]
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Artifacts Coverage

This observation provides a view of application artifacts covered by specific scenario
executions. Interaction blocks evaluated to true, events arrived or fired, and actions fired
are highlighted in the dependency graph.

This analysis is based on data in the WebSphere Business Events DB history tables, so the
DB history mode must be turned on, and the relevant scenario must be executed prior to
this observation run.

To perform Rule Coverage Analysis, select Project Analysis - Artifacts Coverage.
Artifacts Coverage Analysis can be done for a specific context or for all existing contexts
together. The former highlights all the application artifacts fired in a given scenario
execution in a specific context, while the latter highlights all the artifacts fired in all
contexts.

In this example, "product code" is used as the context and 345 as the selected context.

=

Select context for coverage analysis:

100
111
200
400
700
755
Irr
all contexts

(o] 4 I Cancel

18
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The result of the analysis is highlighted in the application graph.

l Analysis Tool for WBE Applications (=] 3]
Fle ProjectAnalysis Help

| G| [ fraoma BIE| e || e e e Bl B e o ol v [ s |

< Start New PO for Product

4 Low Inpentory Product withNo PO

4 StartPurchase Order

4 Low Inventory Replenish Unknovn

< Inventory ERP < Watch forLow Inventory 4 Handle Low Inventory with No PO

4 LowIgenipg

. 4 LowInventory ProductwithNo PO 4 Low Inventory Product Being Diskes
3 hase order

4 Shipment Delay Product BackOrdered
- Purchasing System <+ Watch forLow Inventory % Handle Low Inventory with Open PO

<4 Shipment Delay 7 to 10 Days

4 Purchpse Order 4 Low Inventory Product with Open PO

4 Purchase Order
< Receive Purchase Order
4 Sgnd Alert
% Purchase Order Completed

4 PO Complete

< Notifications

4 SendAlert

< |

[ Properties | @ Analysis View 52 1

Event Low Inventory’ occured
Event Low Inventory Product with No PO’ occured
Interaction block 'Handle Low Inventory with No PO fired
Interaction block 'Watch for Low Inventory fired

Action 'Action for Low Inventory Product with No PO’ fired
Action Low Inventory Product Being Discontinued fired

L] w Tl

=== [nventoryManagement ===

Coverage results for context 345

Event Low Inventory’ occured

Event 'Low Inventory Product with No PO’ occured

|

Known issue: in case a synthetic event was fired as a result of a certain interaction block
evaluation, all relations carrying this event type will be highlighted on the graph, even
though some of them refer to event instance fired by interaction block that was not
evaluated or evaluated to false.

19
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Chapter 5 - Additional Functions

Additional Functions

Several useful functions are available from the right-click popup menu in the dependency
graph. Two examples of useful options include Zoom in and out, that allows you to take a
closer or a more high-level look at your application; and File & Save as Image File, that

allows you to save your diagram as an image.
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