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Overview

Have you ever wanted to create a custom Workflow?  This paper will guide you through a simple example of taking an Oracle Alert and creating a custom Oracle Workflow.    There is no “magic” conversion, but this paper can be used as a roadmap.   

The pro's and con's of both Oracle Alert and Oracle Workflow will be covered. Sample code will be displayed and participants will have a working example to use as a template to create a custom Workflow or custom Oracle Alert. 

Case Study Business Requirement

This paper is based on an actual Oracle Alert in use by an Oracle Applications customer.  The basic business requirement is to send an email to an Oracle Applications user who is assigned a new responsibility.   As the power of Oracle Workflow is explained, this will be expanded into approval routing of the new responsibility assignment.  

Oracle Alert

This process was originally implemented as an Oracle Alert.  Oracle Alert has existed for many prior releases of the Oracle Applications, while Oracle Workflow first became available in Release 11.0.  Oracle’s stated direction is to stop development work on Oracle Alert and only enhance the Oracle Workflow product.  Oracle will continue to upgrade the Oracle Alert module  in future Oracle Applications releases due to the large installed base of customer created alerts.

Overview of Oracle Alert

There are two types of alerts: Periodic or Event.  Periodic Alerts run at predefined time intervals and process the data during that run.  Event  Alerts are based on database triggers and initiate when a given data situation arises.  Periodic and Event Alerts are processed using the Concurrent Manager.  This paper will deal with Event Alerts since this is the most commonly used form of alerts.

Definition of the Oracle Alert

Event Details Definition

Identify the Applications Table and whether the database trigger should fire for Inserts and/or Updates to the table.  Fill in the number of days of history you would like to keep for the alert.  Specify the SQL statement you would like to have processed when the database  trigger fires.  The Verify and Run buttons allow you to check the SQL statement.  Click on the Action button next.
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Action Definition

Specify a name and description for the action.  There are three Action Levels available:

Detail - action is performed for each exception returned.

Summary - action performed once for each exception.

No Exception - action performed when no exceptions returned.

Click the Action Details button next.
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Action Detail Definition

Define the Action Details to be performed.  There are four Action Types:

Message - send email message 

Concurrent Program Request - submit concurrent program 

SQL script - execute a SQL script 

OS script - execute an OS script 

The Message Type is covered here since we want to send an email to the person for whom the responsibility was assigned.  Substitution variables are prefixed with an ‘&’ and were identified in the SQL Statement.
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Action Set Definition

An action set groups all the related actions which are to be run when the Event Alert is initiated.
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Response Processing

Response processing is possible in Oracle Alert but there are some issues.  It is only available in 10.7 if you use Oracle Office/InterOffice as a gateway or main email system.  In 11.0 particularly on NT, any MAPI compliant email system can be used for response processing.  However, Microsoft has dropped support for MAPI email in the future versions of Windows and Oracle is working on a fix.  Due to these many limitations and the complexity associated with setting the feature up, Response Processing will not be covered in detail.  
Oracle Alert Summary

It can be seen how simple it is to create an Oracle Alert.  The above process should take less than an hour to complete.

Oracle Workflow

Overview of Oracle Workflow

Basic steps are:

1. Create a database trigger to initiate the Workflow process

2. Create a custom Workflow Item Type

3. Create a PL/SQL procedure to set Workflow Attributes

4. Schedule a ‘Background Workflow Process’ concurrent program to run the deferred Workflow tasks

How to Initiate Oracle Workflow Processes

Oracle Workflow Processes will be initiated by a database trigger.  The person defining the workflow must develop the PL/SQL code for the database trigger, (unlike Oracle Alert which builds the trigger for you).  The database trigger can initiate a workflow process using one of two mechanisms:

WF_EVENT.RAISE – which creates a business event 

WF_ENGINE.LAUNCH_PROCESS – which creates a single workflow runtime instance

Business Events

The Business Event system is a very powerful feature provided by Oracle Workflow. This allows a single database trigger action to initiate or synchronize an infinite number of Workflow Processes.  You can think of a Business Event as a business activity, like Booking an Order, or Shipping and Order.  With this incredible power comes some setup and code complexity.  Due to the limited scope of this paper Business Events will not be covered.  However, the reader is encouraged to research Business Events if the database trigger needs to control many resulting actions (or Workflow Processes).

Launch Process

This paper will deal with the use of the WF_ENGINE.LAUNCH_PROCESS method of initiating a Workflow Process.  When Oracle Workflows are initiated from a database trigger we must ensure that they run in a deferred state.  Oracle Workflow issues savepoints which database triggers do not allow.  This allows the Workflow to rollback on errors to the last savepoint that was issued.  Deferred Workflow Processes are run by a periodic concurrent program named ‘Background Workflow Process’. 

The following code is the PL/SQL Database Trigger.  The numbers in Italics are reference marks which are used to described the statements of interest after the code.

1=>
CREATE OR REPLACE TRIGGER APPS.CUST_FND_USER_RESP_GROUPS_ARI 

  after insert on applsys.FND_USER_RESP_GROUPS 

  for each row 

2=>
declare 

  save_threshold number;

begin 

3=>
  save_threshold := WF_ENGINE.threshold;

4=>
  WF_ENGINE.threshold := -1;

5=>
  WF_ENGINE.launchprocess('CUSTNRSP',

                          to_char(:new.USER_ID) || ':' || to_char(:new.RESPONSIBILITY_ID),

                          'MAIN',

                          '',

                          ''

                         );

6=>  WF_ENGINE.threshold := save_threshold;

end;

1) The trigger creation statement.

2) PL/SQL variable declaration.

3) The current workflow engine threshold value is saved to a variable so we can replace this value when we are done with our session.  This is important since the database session which initiates the workflow may require workflow processes to run in a specific threshold value, causing processes to be either deferred or run immediately.

4) We set the current database sessions threshold value to –1, which will force all processes to be deferred.

5) The wf_engine.launchprocess procedure is called.  The parameters are:

Item Type – The Item Type (or Workflow Internal Name in the workflow builder)

Item Key – The unique Item Key value is created

Process – The Internal Name of the Workflow Process diagram to start running

The remaining parameters are not typically used.  Please refer to the Workflow User Guide for more information on them.

6) Now we restore the saved Workflow threshold value so that processing is returned to its normal state for this database session.

Definition Of The Basic Oracle Workflow

Oracle Workflow definitions are created using the Oracle Workflow Builder which runs on a desktop PC.  Oracle Workflow definitions are stored in ASCII files with a *.wft extension.  These definitions are uploaded into the database using either the Oracle Workflow Builder or the WFLOAD utility 
when you are ready to run the Workflow.  

The Workflow Engine automatically maintains prior versions of selected workflow components ensuring a workflow instance will reference the correct object versions that existed when it was initiated.  The following list of components are version controlled:  Processes, Notifications, Functions, Events.  The following list of components are not version controlled: Attributes, Messages, Lookup Types, PL/SQL or JAVA code called by functions.  Changes to these components must be reviewed to ensure that existing workflows will continue to operate without error.  If a change will invalidate prior workflow instances, then the objects should be copied and the new object referenced in the version controlled components.  For more on workflow component versioning please refer to the Workflow User Guide.

Also for the sake of this paper’s simplicity, the Oracle Workflow Access Protection methodology will not be covered.  Access Protection shows up in the Access tab of all the workflow component properties screens.  Access Protection is an important topic to fully understand when you are modifying and Oracle Applications seeded workflow.  Since we are creating a new workflow, Access Protection is not as critical and will not be covered.  Please refer to the Workflow User Guide for additional information on Access Protection.

The Workflow Builder Navigator is shown in the picture below.  Workflow process components are listed in the Navigator.  Clicking on the + expands an item to show the detail below it.  Each of the workflow process components will be discussed in the following sections.
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Attribute Definition

Attributes can be considered the global variables which will hold specific values during the workflows execution.  There are :

Text – String values

Number – Numeric values, a format mask can be optionally applied

Date – Date Values, a format mask can be optionally applied

Lookup – The attribute value is one of the lookup code values in a specified lookup type.

Form – The attribute value is an Oracle Applications internal form function name and its optional form function parameters.  Workflows in some Oracle Applications modules are used to specify form navigation associated with a business process.  Self Service HR is one example.

URL – The attribute value is a Universal Resource Locator (URL) to a network location.
Document – The attribute contains a reference to a PL/SQL procedure used to create a document .  The documents can be a VARCHAR2 or CLOB database result value.
Role - The attribute value is the internal name of a role.
Attribute – The attribute value is the internal name of another existing item type attribute that you want to maintain references to in a process.
Event – The attribute value is a Business Event System event message in the standard WF_EVENT_T structure.
This custom workflow process only contains two Attributes: User Name and Responsibility Name.
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Right mouse button, Properties on an Attribute brings up the following form used to define an Attribute.
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Workflow attributes are stored in the table applsys.WF_ITEM_ATTRIBUTE_VALUES and are accessed using Workflow API’s.  Some examples are:

To get a text attribute value use the procedure wf_engine.GetItemAttrText
To set a date attribute value use the procedure wf_engine.SetItemAttrDate
The Oracle Workflow User Guide has a full chapter devoted to just the Workflow APIs.

Function Definition

Workflow Functions are PL/SQL or JAVA routines which are activities in a workflow process.  Oracle comes seeded with a variety of common used activities.  Custom activities are routinely required.  Custom activities utilize an API for the passing of parameters and return values.  The custom workflow only contains one custom function to se the Attribute values.
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The PL/SQL Procedure is called CUST_WF_SET_NEWRESP_VALUES.  Functions can have a Result Type which allows for downstream branching based on a result value.  In this case there is no Result Type.
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Looking at the code in this PL/SQL function we can see how they are defined.  The numbers are not part of the code and are used to call out the beginning of each section of code described below.  This example is extremely simplified leaving out a lot of the Workflow Error Handling and Run Mode functionality so that it can be easily understood.

1=>
CREATE OR REPLACE PROCEDURE CUST_WF_SET_NEWRESP_VALUES

  (itemtype        in varchar2,

   itemkey         in varchar2,

   actid           in number,

   funcmode        in varchar2,

   resultout       out varchar2 

  ) 

IS

2=>
  v_userid       NUMBER;

  v_responsibility_id   NUMBER;

  v_user_name    VARCHAR2(100);

  v_responsibility_name  VARCHAR2(100);

3=>
BEGIN

  -- Item Key holds both the USER_ID and RESPONSIBILITY_ID delimited by a ':'

  v_userid := substr(itemkey,1,instr(itemkey,':')-1);

  v_responsibility_id := substr(itemkey,instr(itemkey,':')+1);

4=>
  select USER_NAME

    into v_user_name

    from FND_USER

   where USER_ID = v_userid 

   ;

5=>
 select RESPONSIBILITY_NAME

    into v_responsibility_name

    from FND_RESPONSIBILITY_TL

   where RESPONSIBILITY_ID = v_responsibility_id

     and LANGUAGE = 'US'

   ; 

6=>
  wf_engine.SetItemAttrText (     itemtype        => itemtype,

                                  itemkey         => itemkey,

                                  aname           => 'USER_NAME',

                                  avalue          => v_user_name);

7=>
  wf_engine.SetItemAttrText (     itemtype        => itemtype,

                                  itemkey         => itemkey,

                                  aname           => 'RESPONSIBILITY_NAME',

                                  avalue          => v_responsibility_name);

8=>
END CUST_WF_SET_NEWRESP_VALUES;

This section describes each block of PL/SQL code.

1)
PL/SQL procedures are called by the Workflow Engine with four input parameters and a single result output parameter is expected back.  

itemtype – The workflow process which is being initiated.

itemkey – The unique value assigned to an instance of the given workflow process (or item type).

actid – The ID Number for the activity from which this activity is being called.

funcmode – The execution mode for the activity, typically RUN but CANCEL is also allowed.

resultout – The result output for the activity.  Valid values are: COMPLETE:<return code>, WAITING, DEFERRED:<date>, NOTIFIED:<notification id>:<user>, ERROR:<error code>.  Typically only the value COMPLETE is used.

2)
Local PL/SQL variables are defined here.  

3)
The Item Key I am using for this process is a concatenation of the USER_ID and RESPONSIBILITY_ID.  This value must return a unique value for the Item Type since Item Type and Item Key are the primary keys to most of the run time workflow tables.

4)
This query gets the User Name for the specified USER_ID.

5)
This query gets the Responsibility Name for the specified RESPONSIBILITY_ID.

6)
This sets the User Name in the Attribute USER_NAME.

7)
This sets the Responsibility Name in the Attribute RESPONSIBILITY_NAME.

8)
The end of the PL/SQL procedure.

Again this example was simplified to make it easy to understand and the workflow Error Handling and Run Mode functionality was intentionally left out.  This example will run just fine without these additional sections of code.  Also workflow functions are version controlled.  So each existing workflow instance will utilize the corresponding version of the function that existed when it was initiated.  Please see the Workflow User Guide for more details of the complete API for Function Activities.

Message Definition

Messages are used by Notifications within a workflow to format the text or html communication being sent to the user.  Attributes referenced in a message must be copied under the message in the Navigator window.  We can see in the following example that there is one custom message ‘New Responsibility’ which has two Attributes: ‘User Name’ and ‘Responsibility Name’.
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Opening the Message Properties we see the Message Tab which holds the Internal and Display names along with a Priority.
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The Message Body tab provides a Subject line and two Body Types, Text or HTML.  Users can identify which type of message format they prefer to receive Text or HTML.  As you can see in the example below Attributes are referenced by using a prefix of &..
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The Message Results tab allows you to specify if the recipient must reply with a specific result.  This built in workflow functionality allows workflow processes to receive feedback from users and branch accordingly.  In this simple example we do not expect a Result so this tab is left blank.
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It is important to note that Messages are no versioned when they are saved in Workflow.  So if new Attributes are added to an existing message all existing workflow instances will error because they do not contain the message attributes.  So it is important to make a copy of Messages when adding components which might not exist in prior workflow instances.  Please refer to the Workflow User Guide for a more detailed explanation of the Message functionality.

Notification Definition

Notification Activities call Messages to format communication to users.  Users can identify how they want Notification to come to them, either via email or through the Workflow Worklist.  Users can also forward or delegate Notifications to other users.  Notification can also be sent to a Role which is a group of users assigned the same responsibility.
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The following screen shot shows the properties of the single Notification used in this example.
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The receiving user is referred to as the performer of the notification.  When a notification is placed on a Workflow Process a performer must be specified.  

Process Definition

The Workflow Process Definition is the stringing together of the various activities (Functions and Notifications) to create workable process.  You drag and drop functions from the Navigator window into the Process Details window.  You then connect the activities with lines by right clicking on one activity holding the mouse button down and dragging the line to the next activity.  If the activity has a Result Type you are prompted for which Result Type the line should represent.  The following screen shots show how our simple case study is represented in a single Process called ‘Main Process’.

[image: image16.png]Oracle Workflow Builder 2.6

EINavigator

S iain Process
= Natiications





This is the Process Details for the custom workflow.
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Every Workflow Process begins with a Start Activity and ends with at least one End Activity.   There are two additional activities referenced in the workflow, ‘Startup Set New Responsibility Values’ which is our custom PL/SQL procedure and the notification ‘New Responsibility’.
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Right click on the Start activity and select properties.  This shows the properties for the Start activity below.  Only the Function tab has values entered on it.
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The process properties for the ‘Startup Set New Responsibility Values’ is shown below.  Only the Function tab has values entered on it.
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The process properties for the ‘New Responsibility’ notification is shown below.  
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Since this is a Notification activity, it is critical that the Performer values are entered.  In this simple case we want the Performer to be the User Name of the user who the Responsibility was just assigned to.  This value is held in the Attribute ‘User Name’.  If this value was not entered the workflow would error out with a message complaining about a NULL Performer.  This message occurs with Oracle seeded workflows when the Attribute value assigned to the Performer has not been set.  In our simple case this will always have a value.
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The process properties for the End activity are shown below.  Only the Function tab has values entered on it.
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That was all that was required to create the Workflow Process.

Lookup Type Definition

Lookup Types are static list of values used within a Workflow Process.  The values within a Lookup Type are called Lookup Codes.  These can include return codes for activities or constant assignments for attributes.  In this simple case study no Lookup Types or Codes were utilized.

Event Definition

Business Events are used to synchronize multiple workflow processes.  One process can post and event and other processes can subscribe to that event.  Business Events can be used to initiate a workflow process.  In this simple case study no Business Events were utilized.

Schedule the Background Workflow Process

As was mentioned above, the workflow processing is deferred.  The concurrent program ‘Background Workflow Process’ is what will move the workflow process along.  This concurrent program is available under the Oracle Applications ‘System Administrator’ responsibility.   This program can be scheduled to run periodically for selected Workflow Processes (Item Types).

You should always schedule at least one ‘Background Workflow Process’ to run periodically without any Item Type specified.  This is required to continue processing of any inadvertently deferred Workflow Processes.

The following screen shot shows the concurrent program parameters required to advance this custom workflow process.
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Resulting Notification

User can determine whether they want their notification emailed to them, or left in their Oracle Applications Worklist.  The following screen shots show how a user can find notifications in their worklist.

[image: image25.png]rosoft Internet Explorer
File Edit View Favorites Tools Help -
® . 0 0 2] A Q (il & E @ P
Back Forward Stop  Reflesh Home | Search Favorites  Media  History Mail Print Discuss DellHome Realcom
Address [ hip:/ foraspps.com 8004/pls/PTCH/ OracleApps RFTF=1895187  ¥| @G | Links &]Portal Oracle ERP 11iLinks €] Earthlink Web_Mail &]Customize Links |
=
(B 69| Find Notifications |2 ORACLE
Notification D[
OR
Ovmer Bl
To [JPETERS Bl
From Bl
Status [ Al
Type [ Custom New Responsibility Notification |
Swbject|
Sent -
Due -
Priority [All
) )
I]
€] Listof Values ® Internet




  [image: image26.png]File Edit View Favortes Tools Help

R f&‘@

Back Forward Stop  Refesh  Home | Search

£

Favarites

Media  History

F 3

-

Mail

Print

=

i

Discuss

@

P

DellHome Real.com

Adress [ hitp://oraapps|com:8004/pls/PTCH wia_hmlWorkList

~] @0 |Links €1Portsl Oracle ERP11iLinks €]|Eartink Web_Msil &]Custornizs Links

((Bs 6P Worktist |2/%
r

ORACLE
T T Y T

Custom New Responsibilty Notification Efew Responsibiity 16-SEP-2002 16-SEP-2002 Closed
r Custom New Responsibilty Notification New Responsibilty 16-SEP-2002 16-SEP-2002 Closed
r Custom New Responsibilty Notification New Responsibilty 16-SEP-2002 16-SEP-2002 Closed
Close Reassign.
1]
/€] http://cupT erpd portal. com:8004/ pls/PTCH/wia_html detail7nid=76712 [ [ @ mtemet Y





The resulting workflow notification.  If this notification required an approval there would be a section at the bottom of the notification for comments and the action to be returned.

[image: image27.png]3 Concluded detail n n for JPETERS - Mi
Eile Edit View Favoites Tools Help

cat

rosoft Internet Explorer

S D 2] A Q G 52 E D @
Back Stop Refresh Home Search  Favorites Media History Mail Print Discuss DellHome Real.com
Address [ =] @Go |Links €]Portal Oracle ERP T1iLinks &]Earthlink Web_Mail €] Custornize Links »|
(8 69| Netification Details |2/ ORACLE
To JPETERS Sent 16-SEP-2002 11:21:49 Closed 16-SEP-2002 11:21:56
Subject New Responsibility

TPETERS,
A new responsibilty has been added to your Oracle account

RESPONSIBILITY: AK Developer

G

Return to Worlklist
Notification Response Already Completed

© Intemet





Workflow Summary

Wow, that was a lot of work for such a simple business requirement!  You can see by the example offered in this paper that the conversion of an Oracle Alert to an Oracle Workflow is not a “slam dunk” project.  A minimal level of PL/SQL or JAVA coding is required to create a database trigger and to create custom workflow functions which set workflow attributes.  The above example will take the average technical user a couple of hours to complete.  However, the real benefit to Oracle Workflow is when business process improvements are taken into account.  While examining this simple case study in more detail, it was determined that the next logical step is the addition of an approval process around the assignment of responsibilities of users.

Adding An Approval Process To The Custom Oracle Workflow

Now we are poised to take advantage of the power of Oracle Workflow and do things Oracle Alert could never accomplish.  It would be very difficult to create an approval process using Oracle Alert.  However, Oracle Workflow provides the majority of the functionality for an approval process.  This allows the business requirement to be expanded to now include an approval of the responsibility assignment.  The approver will be stored in a nullable Descriptive Flexfield on the Define Responsibility form.   The trigger will be modified to now end date the responsibility assignment if an approver exists in the Define Responsibility form.  The business process is outlined in the flow chart below:
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Implementing this enhancement to the custom workflow process requires the following actions:

· Change the database trigger to end date the responsibility assignment.

· Change the PL/SQL procedure ‘CUST_WF_SET_NEWRESP_VALUES’ to set the Approvers User Name into an Attribute.

· Create a new message and notification to send an approval notification to the Approver.

· Create a new PL/SQL procedure to remove the End Date from the responsibility assignment if approved.

· Create a new message and notification to send to the user if denied.

These additional development tasks will take about an hour to complete.  A similar process implemented in Oracle Alert would have been nearly impossible.

Summary

The use of Oracle Workflow opens up many more options for automating and improving a business process.  The reexamination of the business process behind the Oracle Alert can often yield a substantial process improvement.  While Oracle Alert provides a quick method for flagging situations which occur in the Oracle Applications it has limited functionality to support business process improvements.  Oracle Workflow is far more complicated, and requires much more time to develop.  However, the Oracle Workflow result in a process which is usually more beneficial to the enterprise.

The examples covered in this paper can be used as a road map for custom Oracle Workflow development.

Pro’s and Con’s of Oracle Alert and Oracle Workflow

Oracle Alert Pro’s

· Quick definition of periodic or event based review of Oracle Applications data.

· End users can potentially create them (however, system administrators are best qualified).

· User creating the Alert is insulated from the complexities of database trigger creation.

Oracle Alert Con’s

· Limited to sending emails, response processing is difficult and has OS limitations.

· Dead ended technology (limited development from Oracle).

Oracle Workflow Pro’s

· Very robust and rich toolset for defining business processes.

· Can handle just about any business situation.

· Future technology (Oracle is constantly adding to and improving).

· Business Events allow custom workflows to be triggered off of standard Oracle Applications activities.

· Oracle Workflows can now be used to control form navigation in the self service Oracle Applications

Oracle Workflow Con’s

· Almost always requires a PL/SQL or JAVA developer to create custom functions.

· Event based activities require database trigger or understanding of business events subsystem.

Additional References

For additional references on Oracle Workflow please see the following papers by John Peters at the web site:  http://www.jrpjr.com.  You can also contact the author at john.peters@jrpjr.com.







© 2002, 2003 by John Peters, JRPJR, Inc.


Paper 618


_1107578986.bin

_1107022691.vsd

