








WSFL / BPEL4WS document 
describes workflow

Workflow 
Inputs

WSDL document 
specifies the web 
service interface

Workflow 
Outputs

Web Service 1 
Inputs

Web Service 1 
Outputs

WSDL document 
specifies the web 
service interface

Web Service 2 
Inputs

Web Service 2 
Outputs

Invokes Web Service 1 
using WSDL document

Invokes Web Service 2 
using WSDL document

Workflow 
Enactment 
Engine

Web Service 1 Web Service 2





Provenance 
Repository

SQL through JDBC

Provenance Server updates the repository 
with provenance records as they are received 
from the enactment engine. These records 
are also accessed when the provenance 
server is queried for provenance records.

Web Services

Provenance 
Recording

Provenance 
Querying

Web Services provided using 
Apache Axis on Tomcat.

The implementation of the Provenance 
Client Interface provides the means to 

submit provenance re
cords to the Provenance Server.

Provenance Client Interface submits 
Provenance Records using Web 

Service invocations.

The workflow enactment engine uses 
the Provenance Client Interface to 
make Web Service invocations.

The Provenance Querying 
port provides operations to 
retrieve Workflow Traces. 
This interface is used by two 
components which provide 
visual provenance browsing 
and provenance validation.

Workflow Trace 
Browsing

Provenance 
Validation

The Provenance Server 
provides two ports, one to 

record provenance 
information and another to 

query the provenance 
repository.

Workflow 
Enactment 
Engine

Web Services

Provenance Client Interface

Provenance 
Server







Repeat above to invoke as many web services as required

Begin Workflow
Begin Trace

Return Trace ID

Store Trace ID

Get New Port InvokerNew Activity

Begin Workflow

Register Web Service Activity

Create new entry in traceIndex 
table. Store WSFL document.

Add new entries in activityIndex and 
wsInvocation tables. Collect and store 

WSDL document.

Return Activity ID

Create Input 
Message Set Message Parts

Execute Operation
Execute

Register Web Service Input

Create new dataset entries to 
hold the registered inputs.

PCI Invokes the Web Service
specified by the Enactment

Engine and collects the results.
Register Web Service Output

Create new dataset entries to
hold the registered outputs.Return OutputsProcess results 

and continue 
workflow

End Workflow Commit
Commit Trace

Finalise Workflow and
record output.

Workflow 
completed
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Return Port Invoker

Store Activity ID

Workflow 
Enactment 
Engine

Provenance Client 
Interface

Provenance 
Server



traceIndex

TraceID*
description
datetimeStarted
datetimeCommitted
status
enactmentScript
enactmentScriptURL
inputDataset#
outputDataset#

datasets

datasetID*
datetimeLogged
partAsXML

LEGEND:
* Denotes Primary Key
# Denote Foreign Key

activityIndex

activityID*
trace#
name
type#

activityTypes

typeID*
description

wsInvocation

wsID*
activity#
wsdlDocument
wsdlURL
operation
serviceNS
serviceName
portTypeNS
portTypeName

wsInput

ws#
dataset#
operationInc

wsOutput

ws#
dataset#
operationInc

subWorkflow

activity#
trace#
operationInc
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