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Motivation

 Different perspectives of workflow
 Process perspective
 Information perspective
 Organization perspective

 An integrated view of workflow modeling would
integrate all the dimensions into a process model

 Our work focuses more on the second perspective
but includes the other two
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Limitations of control flow based
workflow modeling

 Two types of constraints:
 Data dependencies (hard constraints - control flow related)

 Business rules (soft constraints - not control flow related)

 Hence, it is difficult to explain the rationale of
control flow models

 Difficult to support dynamic process changes.

 Not suitable for Ad hoc workflows.
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Example
workflow design
based on control
flow

Issues:
• Why is warehouse
pickup after check credit?

• Does warehouse pickup
need any data produced
by check credit?

• No – but there is a
business rule that
warehouse pickup must
be after check credit.

 We are mixing soft and
hard constraints!
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Example
workflow
design
based on
data flow
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Objectives

 Integrate data flow into workflow modeling.
 Make a clear distinction between hard and

soft constraints
 Develop a framework for document-driven

workflow systems.
 Use document to model data flow.
 Exploit database support for workflow

systems
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Dependency Analysis

 Zlotkin’s basic types of dependencies:
 Fit
 Flow
 Sharing

Activity 1

Resource

Activity 2

Activity 1 Activity 2Resource

Activity 1

Resource

Activity 2

Fit Flow Sharing
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Data Dependency Analysis
 Data flow analysis

Proof of ShipmentShipping advice
Pickup list

Ship

InvoicePayment info
Package list
Shipping advice

Invoice

Pickup listOrder itemsWarehouse pickup

Credit (approved or
rejected)

Payment infoCheck credit

Payment info
Order items
Shipping advice

Order formReceive order

Output DataInput DataTask
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Example
workflow
design
based on
data flow
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Architecture for Document-Driven Workflows

 Four-layer architecture
 Schema Layer

 Defines processes

 Runtime Layer
 How processes are started and ended

 Scheduling Layer
 Document and resource allocation

 Application Layer
 Links the workflow systems and the application data
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Architecture for Document-Driven
Workflows
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Document Meta-model

 A Document is a set of information parts  which are
composed together to serve a well defined business
purpose.
 A Document consists of several DocElements

 A DocElement consists of several DataFields

 Documents have Versions.

 Documents have a DocLockState and DocCopyState.

 Document changes are sent to the workflow runtime
environment through EventAdapters.
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Document Meta-model (Continued)
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Document Meta-model

DocLockState DocCopyState

•DocLockState
•  suitable for short term locking

•DocCopyState
•  suitable for long term concurrent access
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Document Meta-model

ExclusiveLockedSplit

AppendLockedSplit

ShareLockedSplit

AppendLockedDuplicate

ShareLockedDuplicate

DocLockStateDocCopyState

Example: Document state combinations that support parallel split

Process flow depends on document state and contents
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Implementation

 Implementation issues – main features
 Transact-SQL in Microsoft SQL Server
 Driving force of workflow system:

 Triggers
 Communication by means of:

 Event, EventListener, and EventAdapter.
 Making changes to workflow system states:

 EventAdapter
 Mapping documents to database tables:

 Lookup tables for linking workflow data and application
data
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Implementation
Workflow execution architecture in RDBMS



Entity Schema
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Event Schema
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Implementation (continued)
 Document arrival trigger
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Implementation (continued)
 New Event Trigger



Sample Process Description File



Sample Process Description File (contd.)



Sample Process Description File (contd.)



Document-driven Workflow vs. Control Flow Workflow

Process can be visualized easilyDifficult to visualize the process

No need for conflict resolutionHave to deal with conflict resolution

Verification could be hardVerification is relatively easy.

Good for production workflow with
mature processes and a large number of
tasks.

Suited for ad hoc workflow.

In most case, the application data are
attached to the control flow.

Application Data is separated from the
control flow.

There are fork/join design issues to be
addressed.

There are no fork/join design issues since
there is control flow.

It is difficult to change a control flow of
an instance because all the instances share
the same control flow pattern.

The process is very flexible and can be
changed instantly through changing
constraints

Process is driven by the control flow.Process is driven by the documents.

Control flow-Driven WorkflowDocument-Driven Workflow
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Related research

 ECA (McCarty, Dayal, 1989)
 WIDE project –triggers to handle exceptions

(Grefen, 1999)
 Adding active properties to documents

(Dourish, 2000)
 XDoc-WFMS (Krishnan, et al. 2002)
 Doc-centric approach to BPM (Mazumdar,

Abusafiya, 2004)
 Zur Muehlen, 2003, Resource modeling
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Conclusions
 Noted the importance of separating hard and soft

constraints in workflow modeling.

 Document-driven workflow integrates dataflow into
process model.

 Helps in designing more efficient processes by
considering data dependencies.

 Illustrated an implementation inside RDBMS.

 Suitable for Ad hoc workflows.


