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Overview

= Business Process Modeling

= Programming Model

= Runtime Model ( overview )

= External Interfaces

= Elements of a Flow

= Control and Data

= OQperational semantics

= Human Interactions

= Kinds of Flows

® Exceptions and Compensation

© Copyright 2002 IBM Corporation. All rights reserved.
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Business Process Modeling (BPM) is the automation and
facilitation of business interactions both within and outside a
company.

Business Operations: the steps that are necessary to complete the
tasks related to running the business.

Business Services: choreograph the interaction of these business
operations with the help of a Service Broker that manages the flow of
messages between them.

This process can be further automated with the use of;

Flow models: dictate the flow of information and control between and
within services.

© Copyright 2002 IBM Corporation. All rights reserved.

» Emphasis on the Process in "BPM" e.g. interactions.

» This really starts with the corporate information model for the
corporation

» The Service Broker is the underlying workflow engine which
Is part of the WS EE 4.1 runtime.
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Flow Model

A flow model is a directed graph with activity nodes and links
showing the flow of control and information between them.
WebSphere defines two major types of flows:

= Micro-flows are short-lived operations composed of
business operations that occur within a business service.

= Macro-flows are long-running process flows that are
composed of business services.

© Copyright 2002 IBM Corporation. All rights reserved.

» A directed graph is one with arrows that indicate a specific direction

» Interactions come in both large and small units of work. Some are

asynchronous and take a long time and others are synchronous and must
be completed within the scope of a single transaction. In the long run we

will be able to use WSAD to do both but for this release we will be
focusing on the shorter, synchronous kinds and we'll call them

micro-flows. The longer running asynchronous kind we'll call workflows.
You will not be able to create and work with work flows in this release of

the product.

» Work Flows will not be available until WS 5.0. They are mentioned here
for the purpose of discussing flows in general and providing a glimpse of

the direction we are taking with regard to this functionality.
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Business Operation: Review a "Best Practice” for publication on the
"Best Practices" website (portal)

Description: A person submits a WebSphere Best Practice idea which is
reviewed by a member of the "Best Practices" review board and accepted

or rejected.

result = "acceptance letter sent"

user name = Jen » Submit New * or
ractice = doit.txt Practice o
P result = "rejection letter sent"

review by » assign | eview

/ board reviewer

\ add user
search for
related ... +

send send
rejection ... acceptance...

submit
new practice

© Copyright 2002 IBM Corporation. All

» This is a long running flow that chains several business
processes together, also known as macroflow.
» You will see shortly that the 'add user' activity is what we call

a microflow.
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Example of a Micro-flow

Business Operation: Add a user to the database of authorized users for

the on-line research facility.

Description: Given the user name and the name of the group to which
they belong add them to the database. Check to make sure they

have not already been added.

user name = john
group =gold »

/

result = "user added"

Add User or
result = "user already exists"

does user

add user

yes

/ exist

|—> return

no result
. add user

add user
to group

© Copyright 2002 IBM Corporation. All rights reserved.

» Other examples of micro-flows would be access to CICS or

IMS

» This illustrate the control flow for a simple business

operation.
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Worklist handler
GUI

Enterprise
directory (-ies)

* People
* Roles
« Organizations

Work assignments
from all flows

* Query
 Checkout/checkin
« Start

« Transfer/reroute

Al flow instances
* Query

* Monitor

« Suspend/resume IMS/IOP/Local
OIREFE Standard formats|

<All flow models *‘ _‘
* Query Facade EJB Fagade MDB

Flow Engine API/SPI

Standard
formats/types

i

« Start instance ey
il o 8 {
{1
Operations Formats/types
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» Asynchronous programming model is supported with the
Facade MDB

» Synchronous programming model is supported with the EJB
facade

» Interruptible flows are supported with Events and Staff
(human interactions)
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WSADIE, Workflow and WSIF

fdml: "
implementation '
wsdl:definitions WSWE
service Invocation
binding Agi
o . ~ extensions WSIF
‘eclipse port

WSIF
Port
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» Wherever you see FDML think of a generalized markup
language used to describe the semantic of a flow.

» FDML is an internal implementation detail that is changing.

~ We expose it to you hear in the beta because you will see it
as you are developing and debugging your applications.
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wf:flowModel name="ExampleFlow”
validFrom="2001-10-01T00:00:00"
compensationFlowModel="UndoExampleFlow">
<wf.activity name="Subflow">
<wf:output name="out” messageType="T2" />
<wf:subFlow flowModel="Flow1” />
</wf.activity>
<wf:activity name="MyWebService">
<l- Input, output, ... omitted -->
<wf.implementedBy implementation="soapOp”/>
</wf:activity>

<controlLink source="Subflow” target="MyWebService” />

© Copyright 2002 IBM Corporation. All rights reserved.

~ Note: this is an internal detail that will be changing.
» XML language, based on
» FDL (Flow Definition Language)
» Flow model-related aspects of WSFL (Web-services flow
language)
» Extensible
» Architected extension points
» Associated plugin structure for deployment and runtime
» Described by XML schema
» Sub-schemas for extensions
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Flow Container; Internal Structure
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Synch Facade:
Session EJB

=]

Asynch
Facade: MDB

Navigator
State Machines ( Process, Activity )

Factory
Staff Data Data Invocation||  Uses either

Plug-in Plug-in Plug-in Plug-in persistent
Work Item LDAP NEVED XML, WSDL/ storage
Management XPath, WSIF (DBMS) or
XSLT transient

Observer || Observer|| Observer|( Invocation storage
Plug-in || Plug-in || Plug-in |[ Plug-in (RAM).
Tracing User Dash- Audit Java
Logging || Registryll| board Trail || Snippet
r'-.ﬂ

8 I
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» Remember we are still in the Beta. Everything is subject to

change.

» The name Flow Container may change to something like
Business Process Container

» The Dashboard plugin will not be available for a while.

» The intent of this picture is to show you that we have an
architecture that is designed with extensibility in mind.

10/31/02 © Copyright 2002 IBM Corporation. All rights reserved.
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External Interfaces (1)
= Flow Level
*>call - invoke flow, pass inputs and receive results
= used for synchronous activation of a flow
= mico-flows
> initiate - invoke flow, pass inputs, no resutl expected
= used for asynchronous activation of a flow
= macro-flow
»sendEvent - pass asynchronous message to a flow instance
> terminate, suspend, resume - adminstration actions
»monitor - get the current state of execution

® Activity Level
> claim - get exclusive access to a work activity
»complete - let the flow continue from the claimed activity
»cancelClaim - return activity to other potential owners

© Copyright 2002 IBM Corporation. All rights reserved.
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External Interfaces (2)

=Work Item level
> Query work items
» Retrieve flow instance or activity associated with a work item
» Transfer work item
= Rendering
» Methods of stateless session EJBs
= t0 be used by clients
» Pure Java methods
= To be use by the plug-ins
> JMS messages
= To be used by message-based applications
= Subset only: call, initiate, send event

© Copyright 2002 IBM Corporation. All rights reserved.
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Plug-in Domains

= Data handling — dealing with data involved in flows
» Access, conditions, mapping
» Examples: Java object, XML document
= Invocation — calling operations
» Examples: WebService, Java, EJB, J2EE connector
= Staff — all operations involving people
» Authentication, authorization, resolution
» Examples: WebSphere user registry, LDAP
= State Observer — notifications about state transition in flow or activity
» Examples: Audit trail

© Copyright 2002 IBM Corporation. All rigs reserved

» dashboard is a future featue
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Elements of a Flow
= Flow — complex service
» Composed of activities, control and data flow

= Activity — a step in the flow
= Structure: Single input, single output, multiple faults
» Elemental activity — invocation of operation
= Example: EJB method, WebService, Java method, CICS or IMS via JCA
» Person activity — interaction with a human
= Example: Manager approval
» Event activity — synchronization with external stimulus
= Example: Inbound WebService, IMS message
» Flow activity — sub-flow: inline or referenced
» Empty activity — no op
= Example: mile stone, place holder for future activity

© Copyright 2002 IBM Corporation. All rights reserved.

» Elemental Activity - this is where the work really gets done.

» Person Activity - Finding the right person, with the proper
qualifications to do the item of work in the Staff Directory -
staff resolution.

» Event Activity - waits for some event to be triggered. Events
are triggered using the Flow Choreographer APIs.

» Flow Activity - flows can be used in the composition of other
flows. Flows can be nested.

» Empty Activity - a noop, a place holder, to be changed to
some other kind of activity in the future.
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Elements of a Flow

= Global data context
> “Global variable” at flow level
= Control Link
» Prescribes execution order between two activities
» Carries optional transition condition
= Data Variable
» Data storage for manipulation and passing.
= | oops
» Activities can be looped
» Styles: Repeat-until, While-do
= Message types
> WSDL message, Java bean
= Conditions
> Java code
» Built-ins

© Copyright 2002 IBM Corporation. All rights reserved.
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Control and Data

variable(s) variable(s)

an Act|V|ty Node

Operation B
aBlndlng

Terminals are the
endpoints of the links

Input Node OperatlonA control link control link Operation D Output Node
aBmdmg aBmdmg
control link control link

'/

'/ Operatlon C /‘\

/ variable(s)

‘\ aBmdmg

variable(s)

an Activity Node
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» Operations are terms from Web Services

 Activities are what connect the workflow world with the
Services World.

~ Variables are used in conjunction with inline Java code
known as Java snippets, to present input data to the
Operations.
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Control and Data
= Control Flow
» Sequence of execution
» Conditional logic evaluated at runtime determines the path through the flow graph
» Must be fully connected
= e.g. at least one complete path from the input node to the output node
= \ariables
» Used to pass and manipulate data as it moves through the flow
» Present the data to a Web Services Operation at an activity node.

© Copyright 2002 IBM Corporation. All rights reserved.

~ When we model a business process flow there are two dimensions to be considered.
~ Control and Data
» These are distinct and separate.

~ First there is the flow of control. How do you decide which activity to do next?
» we call this the control flow.

~ Second we have to consider what data are required for each activity.

» we call this the data flow.

» as we flow from one node to the next, the data types may need to be converted or data
structures may need to be merged (joined). In other words, the data may need to be
transformed as it moves from node N1 to node N2. To accommodate this we have Data
Mapping nodes

~ Business Operations:
» the steps that are necessary to complete the tasks related to running the business.
» Business operations are defined within the context of Services. A Service may have many
operations.
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Operational Semantics: Transactional Behavior
= Uninterrupted flow (“atomic sphere”)
» Single transaction from start to end
» Only synchronous invocations
» Short lived
> Invocations tied into single transaction (security context, transaction context are passed)

a Micro-flow

© Copyright 2002 IBM Corporation. All rights reserved.

» The WebSphere flow engine does not establish it's own
transactional semantics, but participate in the standard
WebSphere transactions.

» For microflows, this is the transaction established by the
client.
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Operational Semantics: Transactional Behavior
= Transactions connected via messages

» Establishes new “MDB transaction”
= Types of messages:

» “Continue control connector” (CC) for synchronous invocations

> “Activity complete” (AC) in asynchronous case

a Macro-flow

N
AC

© Copyright 2002 IBM Corporation. All rights reserved.

» For macroflows there is the initial transaction established by
the client where triggering the flow
» plus the a number of chained transactions triggered by JMS
messages, either internal or external to the flow engine.
» Transactions are chained together by
» 1.The "Continue Control" message is an internal message
generated by the flow engine to commit T1 and guarantee
continuation of the flow with T2.
» 2. IMS messages
» 3. Human interaction with a workitem.
» When the Al message is placed on the outgoing queue the
the flow engine must commit T2 for the message to be
delivered.
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Operational Semantics: Transactional Behavior

= More complex example

CC - continue control connector Al —activity invoke
WC - workitem created AC - activity complete
a Macro-flow

© Copyright 2002 IBM Corporation. All rights reserved.

» The Work Item create (WC) message is placed on the queue
before committing the transaction.

» When the person has completed the workitem, the Activity
Complete (AC) message is sent and the message is picked
up and the flow continues.
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Human Interactions : Staff support

= Support for human intervention is key to a workflow application
= |n WebSphere EE 5.0 there will be support for creating workitems and
associating them with members of groups based on individual IDs or group
roles.
= Users are stored in the WebSphere User Registry
> LDAP
» Customer User Registry.
= A user that has been assigned to a workitem, claims the work, completes the
work and releases it back to the system.
= There are facilities for administrators and supervisors to override and manage
the process if required.
= A complete set of APIs will be available for interaction with the flow runtime.

» the Flow Choreographer Web Client Framework can be used to quickly create jsp based user
interfaces that interact with the Flow Engine runtime..

note: Staff support will not be available during the beta.

© Copyright 2002 IBM Corporation. All rights reserved.

» More on the the Web Client Framework in the runtime
section.

» The Web client framework is based on the established
J2EE pattern, "Model-View-Controller" pattern. Its main
components are:

» WorkflowController servlet and its configuration
component

» WorkflowView JSPs - a set of default JSPs for displaying
typical flow Uls

» Utility objects and methods for accessing actual content
and for referencing and executing flow actions

~ Note: this is a runtime feature and not part of WSAD IE; for
more information see the WAS Infocenter.
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Events

= Events represent another form of Interruptable flows.
= With an event the flow will wait until a message is received via a Message
Driven Bean (MDB).

=When the message is received the flow is resumed and the message routed
appropriately.

@ Process
( Error

err

© Copyright 2002 IBM Corporation. All rights reserved.
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Macroflows

= Use a database to persistently store the flow state

= Use persistent messaging to reliably hold the navigation information of the flow

= Database, messaging system and the transactional resources use 2-phase
commit protocol.

=\When running macroflows in a cluster, each step in the flow can be performed
on an arbitrary node in parallel.
» The load is automatically distributed over the different servers

= Macroflows are Interruptable.
= Macroflows are completely forward recoverable.

© Copyright 2002 IBM Corporation. All rights reserved.

» If the app server currently processing a macroflow
unexpectedly terminates, no information is lost.

» If in a clustered environment, another server picks up the
work.

» If In a non-clustered environment, then the work will be
resumed when the server comes back on line.
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Microflows

= Microflows are short running
® Encompass a single transaction
®"Run in a single thread.

Micro Flow Tx

—
[ S %
=TT~ EJB
H @
[ [ 8
[ Fa)
. IMS
| =9 @& . J2EE
Connector
HE o o
m | | mm 4. N
Wrapper
Clow Vo 2 @
Container COBOL —
Application Server

© Copyright 2002 IBM Corporation. All rights reserved.
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o
. nput
. cust = 42
"""""" -~
E]

Reply to Seller
cust=42
Buy check
E Event \ . AN cust 42
BUVJ Process
Sell Error
cust =42 Event .

Sell

Reply to Buyer
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» Asynchronous input via MDB facade
» Settle trade —
» incoming sell and buy messages are correlated by trade
ID.
»~ First one to arrive creates new process instance, second is
correlated to this instance.
» Correlation requires statefulness.
» The Correlation ID is must be composed of data unique to
the transaction, such as the contract number or purchase
order.
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Handling exceptions with faults
an Act|V|ty Node a fault terminal
Operation B
p l\ Operatlon
aB|nd|ng
Input Node OperatlonA control link control link Operatlon b Output Node
aBmdmg aBmdmg
control link control link
Operatlon C I
aBmdmg -|
|
an Activity Node
© Copyright 2002 IBM Corporation. All rights reserved.

» Faults are used as you would use your Java exceptions
» Primarily to manage exceptions with your business logic
» The fault terminal can be wired directly to a fault node or
another Business Operation or a Java Snippet.
» The fault terminal does not have to be wired at all.
» The Business Operation can associate with a fault node
via it'c configuration
» this saves on wiring clutter.
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Compensation
= What do you do when you need to undo your process, because the order was
canceled or the loan was rejected or you manager didn't approve the travel
request?
» the order has been on the books (in the database) for a week
» the account was setup in anticipation
» the reservations were made yesterday because there was a 7 day window for a deal.
= All of these share the characteristic of spanning multiple operations over time
and the operations that need to be undone are outside the scope of the
traditional transaction boundary. ( e.g. they were already committed )
= The mechanism for handling this kind of situation is called compensation
= With compensation, for a given business service, you define an 'undo’ business
service and these two services are associated into a pair called a

Compensation Pair.
@ <&— book plane reservation

@ ~®— cancel plane reservation

© Copyright 2002 IBM Corporation. All rights reserved.

» Your business process says you have to go back and start
from a different point.
» This is for macro-flows only

10/31/02
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Compensation Flow

= A Flow may have associated compensating activities
» Compensation is triggered by
= Uncaught top-level exception
= Explicitly via request - | want an example of this
» Compensation results in the execution of the compensating activities in reverse order
— Context data passed as input

® Compensation using compensation pairs as activity implementations

» Perform logging during forward navigation
» Associated compensation sphere, can be “rolled-back”

note: Compensation will not be available during the beta.

© Copyright 2002 IBM Corporation. All rights reserved.
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Operational Semantics: Fine Grained Compensation ( 1
D
Compensation Sphere>
a , )
A2 , .
AL b mu;m;lgg;> Compensation
L] s b Coordinator
v J} |
@ & \
@ & &
O——
C>—
P
O——

Compensation Proclets

© Copyright 2002 IBM Corporation. All rights reserved.

» Each compensation pair runs its primary operation then registers with
the compensation coordinator, creating a proclet to be used if
compensation is needed.

» When a flow is started (as a compensation scope provider), it
creates a new compensation coordinator to start a compensation
sphere.

» Each compensation pair called as a node of the flow registers with
the compensation coordinator, runs its primary operation, and stores
the information needed to run its compensation operation if the flow
needs to be compensated.

» When the flow ends it closes the compensation scope, and the
compensation coordinator checks to see if any proclets have been
registered and are interested in the need for compensation. The flow
decides whether to accept all of the updates made by primary
operations or to run the compensation operation of each
compensation pair:
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Operational Semantics: Fine Grained Compensation ( 1
)B

| Compensation Sphere
-~} -

<2a0an | Compensation
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Compensation Proclets
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Summary

= Business Process Modeling
» used define business processes and relationships
» workflow solutions

=WebSphere Choreography Service
» Brings Workflow to WebSphere
= runtime
= tools
* flow editor and default Web Client
» Common Workflow Engine for IBM products

= Programming Model
» Enterprise Java Beans - Synchronous
» Message Driven Beans - Asynchronous
» interruptible ( events and human interactions ) and non-interruptible flows
> Web Services
® Plugins
» extendibility and adaptability

© Copyright 2002 IBM Corporation. All rights reserved.

» Key Concepts:

» Compensation
Human interaction ( Staff )
Interruptible flows
Asynch/Synch Programming models
Separation of control and function

v

v

v

v
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